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PHYSICAL GROWTH FROM BIRTH TO TWO YEARS: 

II. HEAD CIRCUMFERENCE 

PART I. A REVIEW AND SYNTHESIS OF NORTH AMERICAN 
RESEARCH ON GROUPS OP INFANTS 

HOWARD V, MEREDITH* 

Iowa Child Welfare Research Station 
State University of Iowa, Iowa City, Iowa 

A few years ago the writer began a series of studies intended 
to aggregate and systematize the available research materials 
on selected Items of physical growth during infancy. The first 
of these studies dealt with stature, and was published as a mon¬ 
ograph (20). The second treats head circumference, and has 
been prepared in the form of two papers. 

, The present paper - the first of the two on head circumfer¬ 
ence - presents a colligation of North American research to 
date for groups of infants. Its companion paper, to be published 
later, will bring together the studies made in North America on 
the growth of individuals . Readers should recognize that this 
division is merely a convenient device for reducing the problem 
to articles of journal length. 

In Its scope, then, the present paper Is restricted anthropo- 
metrlcallyto girth of the head (occlplto-frontal circumference), 
chronologically to the first two postnatal years, geographically 
to North America, secularly to the period from 1850 to 1945 
(all of the presently accessible data having been collected 
between these dates), and analytically to the study of groups* 
These delimitations should be kept in mind; they constitute the 
frame of reference within which the contents of the paper are 
written and its conclusions claimed to hold. 

The organization of the paper is bipartite. First , the source 
materials are reviewed . Succinct presentation is made of the 
relevant problems, procedures, and findings from thirty-five 
North American investigations reported between 1853 and 194B. 
Three of these investigations were executed prior to 1900, 
twelve in the period from 1900 to 1925, and the remainder during 
the ensuing two decades. In six instances, source materials are 
drawn from pre viously unpublished studies. Secondly , the source 
materials are synthesized . Here, the major objectives are to 
Integrate Information on infant head girth (the Information 
which has accrued from statistical study of groups of North 


*Grateful ackno^^ledgment is made to Prof. Julian D. Boyd for 
reading the manuscript and offering valued suggestio)ns. 

1 

CHILD DEVELOPMENT, Vol. 17, Nos. 1-2 (March-June, 1946) 



CHILD development 

American Infants over the past century) and to reveal (through 
alignment and Intercomparlaon of materials not previously 
placed In Juxtaposition) new Items of knowledge Inherent In the 
existing data. Among the problems given consideration are 
those of age, aex, lineage, socio-economic level, birth order, 
prematurity, diet, and disease. Insofar ns the problems neces¬ 
sitate and the data are adequate, emphasis is placed both on 
average values and on variation within groiips. Coincident with 
the central task of epitomizing flnd extending a specified sector 
of knowledge, reference Is made to problems awaiting explora¬ 
tion or needing additional study. 

Three further notations are pertinent. In describing each 
Investigation attention Is given to the size and leading character¬ 
istics of the sample, to the anthropometric technique employed, 
to the procedures followed In grouping the data for analysis, 
and to the statistical media used in deriving and presenting the 
results. As far as possible head girth values are reproduced 
at monthly ages between birth and three months, at quarterly 
ages between three months and one year, and at semiannual 
ages between one and two years; in a few instances (2, 4, 12) 
values at ages near these are accepted for review purposes and 
then,before being used comparatively, are corrected by graphic 
Interpolation to represent the ages chosen. It may be assumed 
as beyond reasonable doubt that whenever an "average” is re¬ 
ported either the arithmetic mean or the median was computed; 
opportunely, it has been found (21, 2B, 34) that there Is no sys¬ 
tematic difference at the Infancy ages between mean head girth 
and median head girth. 

Prenents-Uon ol Source M^Urlald 

In Rtnumy (24) publUhed recordf (or "cranial circumlorencn'' on n small 
of *'iroiilhefn Nogro" males Iwo yoer» o( age. The aamplo was obUlnOd In 
Oeor^ end eonaleled o( (our sub|eeia. Oeticrlpllon of Ihe anthropometric lechnlqua 
■WM hoi Qurr^pd lieyDPd Uie eUlornonl lhai the rneaBuremenls were "carefully taken 
wlUi a neat fraduaied Upe, In the presence of repulable persons^' (24, p. 307), 

Ac* IMA kilUauA IMliiUD 

24 Ma, 4 4S,7 47.0 60»B 


0»ti»[»nMKn gn tuc d»U, aami«)r sUled: .. u,»y are (he only ellorl I have aeen 

In this diroclJon!/ (24. p, a07). 

CtrcoraJerence pn 08 New York InlanU, prpbahly white, wore re- 
by Chapla (fl) In |B94, The eubjecla ranged In age belween birth and two 
cnsea, laken ellher from Ihe Infanl Asylum or 
and many were Ihua much below pap" (0, p. 0BO). No dlpcu&aloo 
ilrM J"**^^*! stocks bey^n^l reference to one Bub)DclaB Polish. Head 

Ikpassing the tape horlaonlally around the head, pas Bing over 
Sk* ® exUTnal otclpUal ppotoberance" p. O40), 

TIm were ‘^trtrefully mowured/* ' 
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mu OmTH (oa,) OF HOSPITALIZED IKFAKTSj PROBABZ;! WETTB 


Uidpolnt 

Aga Group 

Range 

Nunbar 

Uean 

8 daja 

0 thru 6 

9 

84,7 

18 days 

7 thru 80 

20 

5E.1 

5 DOB. 

1 thru 4 

27 

57,7 

6 mDO, 

6 thru e 

9 

88.0 

9 moBi 

7 thru 10 

13 

42,1 

1£ moB* 

11 thru 12 

6 

44.0 

15 iDoa. 

12 thru 17 

e 

46.8 

21 DOB. 

IS thru 28 

6 

47.4 


Twenty-soven oi the 29 Infanta under one month of age were breastfed, Of the 27 
between the ngea of one and five nionths, 10 were “on bfeaat.“ 

Holt (14), In 1807, published averagos for head circumference (“occlplto-lrontal 
menauromenl”) at birth and at successive semiannual ages to two years. The birth 
values wore delermlned from records on “four hundred and forly-glx lull-term 
Infants taken In about equal numbers from the Sloane Maternity Hospital and llie 
New York Infant Asylum^ (14, p. 22), The number of observations employed at older 
ages was not Indicated; probably these data were collected In private practice. No 
specific discussion was given of the socio-economic or Bthnlc characteristics of the 
total sample or of the newborn seriea. 


UEID QIRTH (on.) (F mSlOALLT NQRUAL m YORK IKPAMTS 


Age 

MsIsa 

/eroalea 

Male treraw 
pinug 

(moff.) 

Riiober Iveroge 

Humber Average 

Female Avaraw 

Birth 

2E1 55»5 

215 84.5 

1.0 

6 

... 4S.5 

... 42.2 

1.5 

12 

... 45.0 

... 44.6 

1.5 

Ifi 

47.1 

... 45.9 

1.2 

24 

48.2 

... 47.2 

2.0 


For each sex, average head girth at two years wad found to exceed that at birth by 
12,7 cm. Growth In head girth was “most rapid during the first year, the Increase 
being about four inches (10.0 cm.), During the second year the increase was about 
one lnch“ (14, p, 22). 

In the 1003 edition of hlg textbook, Obstetrics . Wtlltams wrotei “The greatest 
clTCumferencQ of the head, which corresponds to the plane of the fronto-o'cclpltal 
diameter, Is 34,6 centimeters" (36, p, 136). This average value was stated to have 
bocn derived from “measurements of a largo number of heads Jual alter blrth“ (30, 
p. 130), The data were probably obtained in Maryland on While Infants. Williams 
called atlention to “Individual variations“ above and below the average and made 
the (allowing additional notation: “As a rule, boys have somewhat larger heads than 
girls, and the children of muUlparae than those of primlparae“ (36, p. 136). 

Data for occlplto-frontal circumference were analyzed by Flelschner (11), in 
1606, on 500 Inlants “divided rather arbitrarily into well nourished, fairly well 
nourlslied, and poorly nourished classes" [11, p. 740). The subjects were “all under 
a year old" and “all hospital patients" at the New York Foundling Hospital, the 
Nursery and Child's Hospital, or the Sea-^ide Hospital of St. John's Guild, New York 
City, Roughly 25 per cent were claBSiried as well nourished, 35 per cent as fairly 
well nourished, and 40 per cent as poorly nourished. No Indication was given of the 
number of Infants at each age. 
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mfn OIRTH (m.) CT WSW TCM Bffma Of THREE •‘NUWmoWtf/' OROUPa 


Mo 


TririyUdl 

Pcwrly 

(^iO 

Nourlsbed 

l)oarl.]iAd 

VaUrlahdd 


Ifead Qjgth 


0.6 

37.5 

85,6 

58.6 

S,0 

40.1 

80,6 

50 1 2 

OiO 

42,0 

40.0 

59.2 

9.0 

4i.A 

4&.9 

41.2 

U.E 

45.7 

44.1 

42.7 


In Ayff w 


,6 b, AtO 

5.1 

5.2 

B.7 

a.o t« U.6 

5.1 

8.9 

8.5 

,S toU.S 

6.2 

a.5 

9.2 


Tlifi “'wen nourished'' Inlants yielded an average head glrlH lor Ihe Hrsl monlli 
higher Uian Uial from Iho "poorly nourished** ia/anls at Ihree monllis, Similarly, 
the Average lor "poorly nourished" Infenlfl of llie IwellUi month v/aa almost Idonllcnl 
with thallrora the "veil nourlBhed" at alx monllia* Age differences In the averages 
aflorded Increafloa "^loas In Uio well nourished lhan In ihfe poorly nourlshod ^11, 

Whether viewed from the sUndpolnt of mak)ng comparlfiona with other studies, 
Orof drawlngconclualonB (romdlHarencoB botweea the three Bubgroupa, Pielaclmer's 
BUdy 13 set lowly lacking In fipecltlclVy. This (oWowa since It In nol knov/n what 
range of condlllons "hospital patlente" encomixiaBed, or to what extent the size ol 
a child anlcred Into hla claaalflcatlon as well, fairly well, or poorly nourished. In 
UiQ latter connodloit, mention wae made of the "probability" that a "large majorUy" 
Of the poorly nourished group was "prsmalure" (U, p, 743), 

Averages tor head circumference semiannual ago Intervals from birth to two 
yearB wers reported by Macy (19) in 1912, The basic data were gathered Irom 
"examlfiallQQfl of 600 children'^ (IB, p« 029). Kelthor the meaBureinent technique 
nor the fmbjectB ware described. The Latter were probably residents of Hew York 
Ciiy* 


kYmLm 

Birth 

B6.e 


FOR REiD ClRCUUfmNGB (wa«) AT SEUIAinniiL Am 
6 boi, IS itt04, IS nod, 24 mta* 
M.a 45,0 45,0 49,0 


Maoy connidof fid these values "indicative of iho general lendonclos of growtii" for 
bead girth In liifancy, 

In 1914 Montague aj»d HoUlngwoxlh (23) analyzed meaBurements of "occlplto- 
fronUl girth "made immediately ofier blrlh." The dala were obtained from 
"obstetrical hlatorles of the Hew York Infirmary for Women and Children , . . a 
boBptUl slt\»ted on lha lower Kael Sldeot Hew York City" (23, pp, 34B-346). They 
were probably accumvUaled during the years 1910 to 1914, Records were rejected 
U marked "premalurs," "flyphUilIc," or "twin." The Investigators "began tn the 
fllftS with Uie loal Infant born and proceeded U) transcribe from the recoida the 
of l»000 conaocwtivfi males and 1,000 consecullve females" (23, 
p. 349). Soclo-'BconoiDlCBlly the Bubjeota were "very homogeneous . , , there being 
vary f«W from Iho ooonomtcally well-to-do clasaes" (23, p, 340). Ethnically they 
were oxiromaly hoterogeneoue ,. . wUh Hebrews, lUllansj and Slavs predomln- 
Ming . . . lapdl few Hagroe^, Tgrkfl, or AslaUca included" 23, p, 340), The 
mdOBuramfints wore lokon "with a moial Upo." 
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HEAD OIRTH (cm.) OP NEW TCBK (LCWKR EAST alUE) INFANTS AT BlHTH 


Sox 

N 

Mean 

3.D. 

7 

F^roentUaB 
25th 75th 

Range 

Tmal9B 

1000 

lobo 

M.2 

35.6 

1.67 

1.S6 

4.9 

4,0 

53,1 

B2,6 

B5.2 

34.7 

£9.0 - 41.5 
£0 i 0 - 3915 


Wllh reapqct to central tendency, male Infants were larger than female Infinte. 
Malee showed slightly greater abaolulo and relative variability. Fifty per cent of 
the head girth observations for each sex fell within a zone of 2.1 cm. 

Grover (13), In IfilB, published means based upon 123 records of head clrcum- 
feronce for physically normal Infanta ranging In age from five days following birth 
through twenty-six month a. Head girth was measured as *Hhe greatest circumference 
obtainable'* (13, p, 475). "Only children with a normal appearance were measured" 
(13, p. 474), The sample was drawn In Boston: "Most of the children were among 
the onl-patleiils of the Children's Hospital , . . Some were bod patients In the wards, 
Others were measured at the milk fllations of the Milk and Baby Hygiene Association, 
... at the Boston Lying-In Hospital," or na "private patients" (13, p. 473), 


HEAP aiRTK {on.) OF BOSTON INFAirrS 


Age Group 



Fentalea 

Both Sexes 

Uldpoint RBUge 
(moQ.) 

N 

He an 

H 

Mean 

N 

Uean 

1 0 thru 1 

4 

56.7 

8 

85,0 

7 

36.2 

S Z thru 3 

7 

50.6 

9 

37.7 

16 

86.1 

0 4 thru 7 

14 

4R.5 

U 

41.5 

Z6 

42.1 

12 9 thru 14 

n 

44.8 

IE 

44.9 

25 

44.0 

10 16 thru £0 

14 

40.8 

7 

45,6 

21 

46.5 

£4 £1 thru 26 

14 

46.2 

9 

4B.S 

23 

40.5 


Differences belwceii means were found Lo be greater for Ihe age period from three 
to six months than for that from one to two years, 

Means for head clrcumlerence derived from measurement of 7,12€ Infants aged 
six months to two years were reported In 1010 by Crum (lO), The data were 
collected In thirty-one states at Belter Babies Contests sponsored by the Woman's 
Home Cjirnguilon and Baby Heallh Conferences fostered by the American Medical 
Association. They were amassed between 1913 and 1016 "according to uniform 
rules," "The great majority of the children . . . were o( American-born parents 
... of different slocks, Including German, Irish, Swedish, some Italian, and some 
of various other races" (10, p. 33fl), Means were given at monthly intervals. 


HEAD OIRTH (an.) (F «BABT CONTEST" AND ‘'HEALTH CONFERENCE" INFANTS 


Age 

Hales 

Feoales 

M^Ip Venn 
minufl 

Female Veau 

(iDOB. ) 

H 

Ikjan 

N 

Ueon 

6 

259 

44.1 

176 

4S.9 

1.2 

9 

211 

45.8 

103 

44.7 

1.1 

12 

2B4 

47.1 

220 

4S.9 

1.2 

IS 

216 

47,0 

1B7 

46.6 

1.2 

10 

161 

40.4 

170 

47.1 

1.8 

21 

159 

40.9 

142 

47.6 

1.5 

24 

201 

49.3 

160 

4B.Z 

1.1 
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itiOiui YAlti&a wero cQn^tdered Btandarda for normal)fie!ilUiy American Infants> 
On Lha one hand, the rnclaL compoeUlon o( the sample wpuld Lond to make It more 
feprefienuitkYOliitin If Lnlanlff of northwoatEuropoan ancosuy only had been Included. 
On tho other hand, tnlonlB brought lo heallh coniorenceB and ''baby shows" (at many 
which prizes were given) would probably be ^Predominantly well developed, 
Theavoragua presenlod In HoU'h 1^97 edlllgn of The Blflaflaos-QLJtofRDcY and 
Childhood (14) were revised by Holl and Howland (IB) In 1019. A1 birth, iJie 1807 
tlguree were duptlcalod in a tabulation given on page 22» but revised In a table 
afforded on page 10, Boyoqd blrlh, the revleton aaitiplep In common with the original, 
Was not described as lo size or selection, Tho data were probably accumulaled In 
private pediatric pracllce, and posalbly collected partly In New York and partly In 
HaUlmore, 


ivHuflK BBXD oatH f<a.) OP »rtmLTHr UAU AHD tmoi XflPmS 


Age 

(oofi.) 


Mfig 

Femalqa 

Initial 

ReTirton 

initial 

Hevlalon 

(1097) 

of 1919 

(1097) 

of 1919 

Birth 

6S,S 

SS.6 

64,5 

64,6 

e 

46,6 

4 s,a 

42.2 

42,8 

IS 

45,9 

45,7 

44.8 

44.6 

Ifi 

47.1 

47,6 

46,9 

46.7 

£4 

40.9t 

40.7 

47,2 

47.5 


Compared with the averages published in 1007, the avernges for each sex In the 1010 
table were slightly lower at birth and hlglier at two years. Spectllc for males, the 
J 010 llgurea were lower at birth, six months and one year, higher at eighteen montha 
nnd two years, For fatnulea, the earlier flgurea were hlglier at birth, one year and 
elghloen months, and the later figures at aU monlhe and two years. All differenoes 

In the eighth (iM3), ninth (1028). and lenth (1933) editions of The DlaeaaeRW 
MfebgYand,ChHlfaflqd the only chango made was that (or average head circumference 
of male infanta at birth; this was given as 36,3 ciUi The nInUi edition carried the 
sUieRiGnt that the authors had utilized "about two thousand pereonal observatlona 
upon nhildren from one lo flvo years old, chiefly from private practice" (IB, p. 19), 
It apj^ars a reasonable Inference that Ihe number o( head girth measurements at 
ages One year, eighteen months and iwo years approximated 100 for each sex. 

In 1919 Taylor (32) reported a qUUsIIcaI roduclion of measurements for head 
girth on 280 neonates, 126of each sox, born 1914-17, The moasuremenls wero made 
41 tha UnivcrHlty Hospital, Minneapolis *■ a charily hospital adtallllng prlntlparoua 
women almost exclusively. All of the aubjecta wore “normal and born at term" (32, 
p, 363). The mothers were approximately 40 por cent of Scandinavian descent, 40 
per cent of other northweei European ancoBtry, and ihs romalndor of Jewish or 
fienLTAlElutopean stocks. “Tho occlpllofrontal circumference"was delormltiod "with 
A auol mllUmeler tape" (32, pp. 363, 356). "ElBhly-ono par cent of the babies were 
iheos^ed on the fourth, fifth, or sixth day of life, none earlier than the second, and 
none Ltor than the lenlh" (32, p. 353), 


IlSiD aiRTH (qa.) <F kflKHEAroLIfl NSONATRSj mEDOUTHAJfTU FIRaT-BCRk 


3ex 

Median 

K 

Ue&n 

9,D, 

7 

Wag 

ywiflij 

6 doyii 

5 

U6 

m 

64,7 

64,1 

I.IB 

1,26 

6.2 

B.8 


PeroentileB 
mh 75th 

6442 65,6 

66.4 64,6 


Range 

29.B - 67.8 

50,0 - 66,0 
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In contrast vllh iHc earllor Ilndlngs 6i Montague and Holllngworth (23), the females 
ahowed slightly greater varlablllly than the males, flupplemenlary study was made 
of (herolatlongliip between liaad girth and stature. 'Tho coeWlclenta obtained (Pearson 
product-moment method of correlation) were ,77 lor males and ,79 for females. 

Measurements of circumference for a small series of Infant heads largely free 
from "birth moulding*' were analyzed In 1922 by Galkina (8), The subjecls were 27 
full-termi living Infants born by '^cesarean section** or "breech exlracllon.** They 
varied in sUluro between 48-.0 cm. and 63.5 cm. - all were "born within two weeks 
of term* according to Ihe menalrual history" (0, p. 126). Head girth was measured 
as the maximum perimeter "taken around glabella and Inlon" (8, p, 116), The 
determlnatlona were made on the day of birth. "A very slight uniform pressure was 
used In all the measuremcnls wUh‘Uie Idea of entirely avoiding compression" (B, 
p. 116). 


OIRTH (on.) fP iiUNUOUlIffiDN mm TIEAB3 AT BDITK 


Sex 

H 

Uoan 

Iflnijiam 

lilflxlmiE:! 

Usiofl 

19 

6S.lt 

56,0 

37.5 

Female 0 

g 

55.1 

53.4 

36,5 

Both 

B7 

5s.a 

63.0 

36.5 


Attention Is called to Calkins* description of the tension applied when determining 
head circumference. The majority of Investigators have failed to discuss this aspect 
of Ihalr anlhropomelrlc technique; among the 20 per cent not chargeable with this 
omission, practice has ranged from/'avol/^lng any compression" (8, 33) to drawing 
the tape tightly (B, 17, 21). 

Talbot (30), in 1024, presented data for head girth collected On approximately 
200 "clinically normal American children** between the postnatal ages of Iwo weeks 
and two years. The subjects were claimed "not to represent exceptionally well 
nourished or poorly nourished children" and characterized as "average children 
within the accepted normal limits of height and weight lor age** (30, p. 641), Houghly 
half were males and half females, They were apparently In residence at the 
"Directory for Wel-Nursca of the Bosion Infanta* Hospital" during 1915-17, 
‘^Conditions here were especially favorable for the collection of normal data, as Ihe 
children, mostly breaal-fed, were the offspring of resldenl normal wot-nursea** (30, 
p, 26). Head girth was measured "from occiput around the frontal bosses" (30, 
p, 643). 

For each sex separately, the records on every Individual for age (abscissa value) 
and head circumference (ordinate value) wore "pioUed on charts, and a smoothed 
curve drawn lo Indicate the trend of growth’* (30, p, 641), Two points should be 
noted with Ihe reference to these curves; they "do not represent Lialhemattcal 
flverflgofl**and, as publfehed, they ara difficult to read. The tabulation which follows 
gives flvo points through which Uie trend for each sex (as shown on pp. 643-644) is 
estimated to pags. 


HEAD QIHTH (on.) ^ *»rorUiAl, HliJiLTHYi BOSTOll INFANTS 


Age 

kaloB 

Female a 

(moB.) 

Humber of 
Sub J eats 

Seiimated 

Average 

Humber of 
Subjeotfl 

Eetlmabed 

Averago 

6 

20 

39.4 

15 

SB.4 

Q 

25 

42.6 

25 

42,2 

12 

15 

48.B 

25 

46,0 

16 

15 

40.5 

15 

47.0 

24 

10 

49.2 

10 

40.8 
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•ttyUL tlpiMa mual ho ragurdad aa no moro then crude eallmatea ol central 
la^ncy is atUaled by the Uct that ahorl trend iinea intended as TeproducUons of a 
■efjnenl of aach curve (31, p. 622) yield valuea (or head girth at age three months 

of 44.8 en. for males and 40.J cm, (or females. . ^ lu u j . r 

A eoeond study reported by Talbot (31) In 1924 dealt iv Ih the head clrcui^erence 
d Wants "organleaUy aound’' bul "Iromlonr to ten weeks premature (31, p. 30). 
"The crllerla used In ostahllahing prematurity were wel^t, stature, and general 
wnalderatldns, such as fades, tealure of the skin, undeveloped nails, cry, unstable 
Umpereture and history of especled birth" (31, P. 30). Head circumference was 
measured on 10 males Ud 10 females at varying postnatal ages between seven and 
foTly-dve days The aublects were born 1020-22 and housed partly at the Boston 
tylnj-fn floeplUl and partly at the Children's Department ol the Massachusetts 
General Hoepltnl, Three wore jnensurod at two ages. 


nuD oiRiw cv ntauTURB ntFliiTa at nsnuTAb aoes t to as days 


Age oxiup 
ii^\ Rnnee 


H Ufi&n RAcgQ 
(ag.) 


Stature 
Udan Range 
(an.) 


Weight 

Ifeon Range 

(Bn.) 


12 7-aS 10 


Rg.e 2B.R-Rle0 43,1 80eO-^6.E 
50,0 ^.0-82.4 4BaI 5640^70? 


1660 1EO4-2O0Q 
1057 1191-2559 


ThflflQ menns were found to bn mnrkddiy lowet* than any of the avnlUblc means for 
fuU-lerm Infants of like pcfllnsUl Qgaa, 

UUUzlniT 304 dlffdreciL InfanUp Hlchdorf (26) accumulated nearly six hundred 
oneajiur amenta of head cLrcumCerenco dlaltlhuted almost equally In each of the fir at 
twelvefttBlnatal monlha. The data, obtainedwl(h a sled millimeter tape, represented 
"the largest horlEonUU clrcujiiference passing about the frontal eminences and 
OQOlplUl tporilon of the head^' (26| p.20). They were subjected to statlsLlcal analysis 
tn 1^25, The aubjects were oharacterized as (a) residents of Minneapolis, St, Paul, 
and Boohester, ULiuiesoUi (b) Caucasian,^' with 'Hhe majority of Northern 
fiiiropesn exlraatlon/* and (c) all negative for congenital abnormality, prematurity, 
birth Injiiryi acute mid chronic dlaeasoi and ^'nutritional disorder.'^ Their fathers 
were workmen, tradeeman, or professlojtai men** (26, p. 14), With respect 

to diet and health care: ''Medical attention and Instruction In child care was avail¬ 
able (or tha mgllierB a , . All nwthera were urged to breast teed their babies, Solid 
food (cereal well cooked) was begun from Ihe fourlh to the seventh monlh, and 
vegeUblee about a monlh later , •. Orange juice was given In all cases . . , Cod 
liver all and siinllghl were rocommended almost routinely*'(26, pp, 16-18). 


H£M> OIRm (qwi ) OP HBHSaOTA UHBAK INFAirra (F lODDK AND UPPER CLASSES 


f.. 


a 

j 


Age Qroap 

W 

yim 

S«D. 

T 

PercBTitUofl 
26th 76th 

7 daytt 

S thru 9 

20 

35,0 

Ifalea 

1.08 

8.2 

M.O 

86.0 

6 vks. 

4 thru 7 

26 

30,2 

1.26 

3,1 

57.3 

39.1 

& WIB. 

a thru S 

SO 

40,6 

1.53 

3.0 

3D.4 

41.6 

6 ims. 

5 thru 6 

50 

43.6 

0.08 

2.2 

42,9 

44.2 

9 &00. 

6 thru 0 

49 

46.4 

1.20 

2.6 

44.6 

40,2 

U »WB. 

10 thru U 

SO 

46.6 

1.40 

3.0 

45.6 

47,6 

T <it9'a 

5 thru 0 

21 

M.4 

Female a 
0,08 

2.8 

54.0 

35.0 

6 wtoj. 

4 thru 7 

25 

37.6 

0,60 

^.2 

56,7 

30,2 

3 ttoe. 

2 thni B 

50 

30.1 

1.11 

2.0 

8B.4 

30,9 

6 Ldj. 

S thru 6 

50 

4S,S 

1.33 

3.2 

41,5 

42.9 

9 0^, 

6 thru 6 

49 

44,7 

1.40 , 

3.1 

43.S 

45.5 

U ttov. 

10 thru 11 

46 

45.6 

1.31 

2.9 

44.7 

46.2 


8 


Range 


S2,a - 37.5 

35.5 - 41.S 
87,0 - 44,0 

41.5 - 45a9 
43.0 - 49.0 

44.5 - 49.5 


32.5 - 35.5 
36.B - 30.7 
37.0 - 41.5 
39.2 - 44,0 

42.1 - 40.5 

43.2 - 40,0 



HOWARD V. MEREDITH 


For the lllly gub|cctg of each aex In Ihe "6 moe.” age group, eupplemcntary study 
was mado of hoad clrcumTcrence In rclsitlon Co head length and head breadUu On 
males, Pearson product-momont coefficients of correlation wore .76 for clrcuin- 
feronce with lenglh and Ai for circumference with breadth. Practically Identical 
findings were obtained on fomales (£ = .79 for circumference with lengthy r = .44 for 
circumference isdU) breadlJn), 

Means for head girth at three Infancy ages - one Week following birth, sLx months, 
and olgliteen monthB - were obtained in 1920 by Swanson (20), The subjects were 90 
White, ''hoatlhy normal*' females examined 1924-2B in Minneapolis and St, Paul, 
MlnncBotn. They were obtained through hospitals, orphanages and homes. In com¬ 
piling the neonate series, "prematurity (btrlh weight loss than 2600 gms.J, birth 
Injury end Congemlat nbnormalltles were considered definite causes for rejection** 
(29, p. 13), At older ages, any gross pathology - defornilly, malfunction, disease 
condition - was cause for rojecllon. The parents were about 70 per cent of British, 
Scandinavian or German descent and 30 per cent of central or south European 
ancestry, They varied "from the pauper to the upper class,*' the majority being 
"middle class** (29, p, 17), Measurement was made of "the largest horizontal cir¬ 
cumference passing through the frontal emlnonces and the occipUrl protuberance** 
[29j p. 24); the tape was brought "snugly in conUcl with the skin nil around’* (29, 
p. 21). One nnihropometrist, Swanson himself, took the entire aeries of records. 


HEiLD CIRTH (to, ) OF ’'TOW CI?IES« FiMAIE INFAlfTfl FKM KIDDU: CUSSES 


Mean 

Age Group 

Range 

Number 

Mean 

7 days 

0 thru H 

SO 

SS.9 

6 noBi 

0.6 thru n 

SO 

40.B 

IB noB, 

12 thru 2S 

30 

46.0 


The difference between the means for ages one week and six months was greater 
than that between the means for ages six and eighteen monlhs,L£., ihe increase over 
tliG firsL six monlliB of poslnalil life exceeded Ihat during the succeeding year. 

In 1930, Baldwin, Fillmore and Hadley (4) reported an analysis of head circum¬ 
ference data for 232 infants between Ihc ages of birth and thirty months living in a 
rural area, The data were collected during the years 1623-26 on Infanta residing In 
rural of cast-cenfrnl Iowa. Head clrcU 2 n/erence was takea with a steel 

mlUlmoter laps as the maximum girth "over the frontal and occipital processes.** 
Careful allenllon wag given to Urn maintenance of vigorous standards of anthropo¬ 
metric procedure; the anlhropomctrlsta were "Mrs. Gladys Davis, Mrs. Laura Busby,, 
Miss Edna Armstrong, Miss Dorothy Bradbury, and Mr. Elmor Oiander," 


HEAD OdTH (aa.) OF I0\TA RURAL INFANTS EXAUINZD 1025-26 


Ago Qrtnip 

Midpoint Range 
(moa.) 

K 

Male a 

Moan 5.D. 

V 

H 

Female a 

Mean 5.D. 

V 

B 0 thru 5 

16 

41.4 

2.3 

5.6 

12 

59.4 

2,1 

5.5 

9 6 thru 11 

51 

46,0 

1.6 

3.5 

26 

44.2 

1.9 

4.3 

15 12 thru 17 

56 

47,6 

1.5 

2.7 

20 

46,2 

2.4 

5.2 

21 IB thru 29 

28 

49,1 

1.4 

2.9 

22 

47.4 

1.2 

2.S 

27 24 thru 23 

Q 

25 

49.7 

1.3 

2.6 

la 

40,5 

1.0 

2.1 


Central tendency values at ssmlannunl ages from six months to Iwo years were de¬ 
rived by the reviewer, using the medium of graphic Inlcrpolaiion; 


Aeoi 

Svxf 

Head girth j 


6 nos; 

Males Females 
44.1 42,2 


12 mo9. 
F^Gles 
46.9 45.4 


X6 moe. 

Male9 Fe^noles 
40.4 46,B 


24 DIOS, 
Females 
49.4 47.9 


9 



CHILD DEVELOPMENT 


Also In 19S0, Tiber (33) analyzed series of measurements of head glrlh taken 
«,lthln alit hours alter birth and at the end of the first postnatal week, The subjects 
weri 20a "mature, healthy, Caucasian" neonates "delivered at the obstetrical 
department C.I the Ancker Hospital of 8t. Paul, Minnesota, In the w nter ot 1920-29 
(33, p, 39). In selecting the sublects there were five criteria of exclus on: pre¬ 
maturity physical abnormality, non-Caucasian ancestry. Illness, and lailure to 
Turvlve the flrstweek of postnatal life. From information on maternal age, ancestry 
and parity, U was found that one-third of the mothers were prlmlparoe, Iwo-thlrds 
betweenalghleea and twenty-etgkt years of age. and four-flflliB of northwest European 
stocks, Head girth was taken with a linen mlllliheler tape as the greatest c rcum- 
terence passing through the glabella" (33. p, 35), Headings were made using ' slight 
uniform pressure ... for the purpose of removing any slack In the.nieasurlng tape 
ai\d at the same time avoiding any compress Ion or the part" (33, p* 38). 


Birth 
7 dfljB 


HEAD GIRTH (on.) OF tffiaUTES BORN AT 3T, PAUI. 1920-29 
Males ' “ 

N Median 


105 


33,0 

34.4 


1 



Females 


Percentilea 

N 

Median 

l^rcanbllea 

25tb 

75th 

25th 

76th 

32,7 

34,0 

102 

33,1 

32,3 

34.0 

33.4 

3S.3 

102 

33.6 

32.6 

34.5 


The median for males at birth was higher than that for femalGs one week after 
birth. At both ages the central one-half of the records were encompassed within 
zones of 1.7 cm, for females and approximately 2,0 cm. for males. 

The Iowa Child Welfare Research Station (16), In 1931, published a statistical 
study of records for head circumference distributed over the age period from two 
weeks lo twenty-four and one-half months. The subjects were ^Mowa Infants/'prob¬ 
ably residents of east-central fowa. Apparently they were obtained during the early 
1020'h fll one-day clinics “held in various towns and cities In the state" and following 
1925 through a permanent clinic at Iowa City, In determining the head girth a steel 
millimeter tape was passed “over the most prominent point on the occipital protu¬ 
berance And , , , over the greatest prominences in Ihe temporal an^i frontal regions" 
(16, p. 1142). Each record was based on determinations by two anthropometrlsts. 


HEAD GIRTH (m.) OF OTA INFANTS 


Age Group 


Hale^ 

Ipolnt Range 

(iDOS. ) 

K 

Mean 

d.D. 

1 

0,5 - 1,B 

1.6 - 2.5 

14 

37.5 


2 

22 

39.3 

1.39 

3 

2,5 - 3.5 

26 

40,6 

1.37 

6 

5.5 - 6,5 

40 

44.3 

1.63 

9 

e.S - 9,5 

32 

45.2 

1.27 

12 

U.s - 12.S 

26 

47.1 

1.49 

15 

14.5 - 15*5 

17 

47.5 

1.23 

18 

17,5 - Ifl.S 

23 

40.0 

1.25 

24 

23.S - 24,5 

17 

60.0 

1.13 


Famajle g 


V 

N 

Mean 

S,D, 



13 

35.1 



3.6 

0 

37.6 



3.4 

B 

59.3 



3.7 

19 

42.7 

1.62 

3.0 

2.0 

24 

44.5 

1,48 

3.3 

S.2 

25 

45.5 

1,18 

2.6 

2.6 

14 

46.9 



2.B 

13 

47,4 



2.3 

25 

48.2 

1.32 

2.7 


The absence ol variability values at certain ages follows, of course, from the fact 
that with samples of less than fifteen items such values were considered too unstable 
to merit calculation. 

Head girth data on lOO fuU-term neonalea were presented by Slebblns (27) In 1933. 
The subjects were born at the University Hospitals, Iowa City, during February and 
March, 1933; In every Instance weight at birth exceeded 25Q0 gm, ThaVr parents 
were described as ”Whlte, American," below average in socio-economic status, 
With Iho aid of a “standardized linen tape," head clrcumlerence was "taken with the 
tape over the greatest prominences of the frontal and occipital bones. An assistant 
held the tape In place at the back of the head" (27, p.V). Each subject was measured 
on the second day (24 lo 40 hours alter birth) and again on the ninth day. 
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HOWARD V. MEREDITH 


HEAD QIRTH (am.) OF lOVA tTOlAjEa OF Ld^’^ER CLASSES 


(dflya) 

N 

Ueon 

S.D4 

7 

Mini- 

tnwa 

^lalea 

2 

50 

34.6 

1.00 

2.9 

32.6 

9 

so 

35.0 

1.02 

2.9 

33.1 






Femalea 

2 

SO 

33.6 

0.96 

2.8 

31.4 

d 

50 

34.0 

0,97 

2.9 

31,8 


10 

PorcDntUBB 

25 SO 75 

9D 

Waxi- 

nua 

33.3 

34.0 

34.6 

35.1 

35,9 

37.3 

S3.5 

34.4 

55,0 

35.6 

36.4 

S7,4 

32.4 

32.9 

33.6 

34,4 

34,9 

35.2 

52.9 

33.2 

53.9 

34.7 

35.2 

35.6 


Comparable means were found to be one centimeter higher for maLea than for females. 
The mean for /emales at nine days was Identical with the twenty-fifth percentile for 
males at two days. At both ages, 50 per cent of ihe niAle records fell within a zone 
ot 1.1 cm. and 50 per cent of the female records withia a zone of 1.5 cm, The range 
was greater for males than for females by 1.2 cm. at two days aid l.l cm, at nine 
days. 

In 1934 Bakwln and Bakwln (1) studied head circumference in relation to sex and 
order of birth utilizing a sample of "1CB3 new^borns." The subjects were While 
Infants born at four New York City hospitals (Bellavue Hospital, Fifth Avenue Hospital, 
New York Nursery and CMldvon^s Hospital, and New York Mirmary lor Women and 
Children) between about 1929 and 1934. Approximately 65 per cent were obtained 
through the Bellevue Hospital and 25 per cent through the Fifth Avenue Hospital. 
Infants born at the former were ''almost exclusively from very poor homes/' those 
born at the latter, "for the most part, from homes of moderate Income" (1, p, 016). 
Head girth was taken as "the largest circumference of the head" (1, p, 371). "All 
mcEisurements were by Miss Alleiie Jones*' (1, p, 612). 

With reference to change In mean head girth during the early days of postnatal 
life, Bakwln and Bakwln stated: "The head measurements In this series of infants 
during the first 3 days of life showed ho differences from means for the first 7 days 
of life and therefore all measurements arc Included In the calculations" (1, p. 612). 

HRAD QIRTH (can.) OF HEfJBORN INFANTS "DY SEX AND ORDER OP BUITIIU 
Firgb--born Infanta Xoter - born Jnfflirtj 


Sex 

N 

Bean 

S.D. V 

N 

Mean 

5.D. 

Bales 

39S 

34.5 

1.21, 3,5 

423 

34.0 

1.36 

Females 

417 

33.9 

1,54 4,0 

4X0 

34,1 

X.l? 


Moan head girth was found to be "larger In males than In females and in later born 
tlian in first born Infants" (1, p. 612). Disregarding birth order, means were ob¬ 
tained of 34,0 cm. for the 018 males and 34.0 cm. for the 036 females. 

A comparative study of head circumference on premature and full-term infants 
was made by Mohr and Bartelme (22) In 1934. The data consisted of IBB head girth 
records on premature infanta (birth weightless than 2600 gm.) and 30 comparable 
records on full-term Infants. They were accumulated In Chicago during the period 
1039-33, The subjects were White, native-born Infants, about 30 per cent Jewish 
and 60 pfer cent of northwest European ancestry. Occupation of father, home ratings, 
and Incidence of free hospital care showed them to "represent a slightly inferior 
socio-economic group" (22, p. 65). The promature infants were the rGclplcnts of 
"e;<cellent" postnatal care and foUow-up afforded by the PrematurG InTanl Station, 
Sarah Morris Hospital of Michael Reese Hospital. The fuil-tenn Infants wore 
siblings of the premature infants. 

In analysts, statutory age was used on tho full-term subjects and, on those pre¬ 
maturely born, statutory age minus the estimated amount of premalurLty. Separato 
analyses were made for full-term Infants, for premature infants weighing lOOO-lEOO 
gm. at birth, for premature Infants weighing 2000-2500 gm. at birth, and for the 
total sample of premature Infants. The mean gestation period lor the total premature 
group was approximately thirty-four weeks. Consequently, tor this group, the ttgea 
given In the following tabulation are about six weeks less than average statutory age. 
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CHILD DEVELOPMENT 


HEAD OIRTH (ou.) OF CHICAGO PlffiMATURi: m FUU^TERil HJFAJfTS 





Pi’iMiaturo Infonte 




Full—term 

Ago 

Bii’tlw eight 

Birtmelght 


'lotal PremtuTB 



(n&s 1 } 

ICOO-IGOO BQ. 

20C0-2500 01, 


Sample 





H 


1) 

yean 

■ H 

llGon 

3.D. 

V 

h 

i/^ean 






tfalea 






3 


36.0 

1 

36,0 

3 

36.6 





6 

2 

36,3 

1 

48,3 

5 

41.7 



5 

42.0 

9 

3 

45.5 

1 

40.0 

6 

44.0 



1 

47.5 

12 



1 

44.8 

3 

45.6 



1 

4G.3 

16 

6 

47.7 

6 

40,3 

ZQ 

40,2 

1.45 

3.0 

4 

40.3 

24 

5 

46,7 

U 

47.3 

BO 

47.6 

1.41 

3,0 

3 

50.3 





1 







3 

1 

42,5 

1 

37,8 

3 

88.1 





6 

z 

41,5 

2 

41.3 

5 

42.4 



2 

44.0 

6 

3 

44.Q 



9 

44.4 



4 

44.3 

12 

2 

40.3 

4 

44,0 

13 

46,0 

2.69 

6.5 



18 

6 

46.3 

G 

47.B 

28 

47.2 

2.62 

5,6 

a 

46,2 

24 

5 

46,4 

ID 

48.4 

33 

47.Q 

1.75 

3.7 

2 

40.3 


The paucity ol dala at ages below eighteen months was acknowledged, At no age wae 
the number of Tull-term Infanta adequate, Had the size of the samples been satlS' 
fa ctory» caution would still be necessary in any attempt to utilize the figures obtained 
In formulating an Inference regarding the comparative rate of growth In head girth 
of full-term Infants and Infants born premalurelyi This follows since for the pre¬ 
mature Infants age was corrected for the degree of premalurlly and exceptional 
environmental provisions wore made to facilitate growthj The Investigators made 
the following svimmaTy statements*. Premature Infants ''do not diCler from the 
albllaga Iti head circumference'' (22, p, 96); "mean head clrcumferencee lor chil¬ 
dren who weighed 1,600 grams or less at birth remain consistently below the mean 
measurements for those walghing 2^000 grams or more at birth" (22, p, 1C3); and 
"measurements pf head circumferences do not Indicate persistence of large head 
circumferences as a result of megacephalus observed among the prematurely born 
children . , . some of the megacephallc children actually fall below the mean values 
[or this measurement" (22, p. 102). 

Stuart (26), In 1034, reported a statistical reduction of head girth data obtained 
onus White Infants each measured one to eight times at ages between birth and two 
years- CbUecllon of the data was prosecuted during the years 1530-34 by the 
anthropometric staff of the Center for Research In Child Health and Development, 
Harvard University. The subjects were born at the Boston Lying-In Hospital, AU 
were "of or North EuiQpea.ti parontago" and roo^hly h-JilC of Is\bU 

None weighed less than "6 pounds at birth," none were "slpk or clinically abnormal*' 
(26, p. 196), Occupational classification of the fathers showed approximately 30 per 
cent to be unskUled or semiskilled, 50 per cent skilled, and 20 per cent of the 
managerial or professional classes, The examinations of the subjects lAcluded a 
comprehensive medical evaluation and afforded parents both general and individ¬ 
ualized "advice as to feeding and care" (28, p, 31), With lew exceptions, the 
"accepted Immunizations" were "carried out at the appropriate ages" (20, p, 26). 

Head circumference was taken "througli the supraorbital ridges anteriorly and 
greatest occipital prominence posteriorly" (28, p, 200), At each examination 
measurements were secured by two anthropometrlsts, usually Vernelle Vickers and 
Constance Shaw. Examinations were made within 40 hours following birth, within 
two days of two postnatal weeks, and within one week of ages, 3, 6, 0, 12, 18, and 24 
months. 
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HOWARD V. MEREDITH 


HEAD aiRTH (cm.) OF BOSTON IttDDIE CLASS, CLINIC SUPE3171OT IHPAMTS 


Age 

N 

Mean 

S.D. 

7 

Uijii- 

num 

10 

Percentiles 

2E 50 75 

90 

Maxi¬ 

mum 

Birth 

50 

35,4 

1.3 

3.7 

Itelea 

32.4 

33,7 

54,5 

35.4 

35.0 

57.3 

39.0 

B yika. 

55 

36.3 

1.2 

3.B 

35.9 

35.0 

35.6 

36.3 

37.0 

37.9 

30.2 

5 moa. 

50 

41,0 

1.3 

3,2 

30,6 

39,2 

40.1 

41.0 

41.8 

42.7 

44,0 

9 moB, 

45 

44.9 

1.1 

2.4 

41.0 

42.5 

43.3 

44.2 

45.0 

45.7 

45.0 

9 jnoa. 

41 

46,0 

1.1 

2.4 

43.6 

44.4 

45.1 

46.1 

46.7 

47.4 

40.4 

U mos. 

37 

47,2 ‘ 

1.0 

2.1 

45.1 

45.6 

46.5 

47.3 

47.g 

40.6 

49.3 

10 mos. 

34 

49,1 

1.2 

2.4 

47.0 

47.4 

40.1 

4B.9 

49,0 

SO.G 

51,2 

24 moa. 

26 

50.0 

1.3 

2.6 

47.0 

48.2 

49.1 

50.1 

50.9 

SI.7 

52.0 

Birth 

6S 

54.4 

1.4 

4.1 

Faniiles 

31.2 

33.1 

33.7 

54.7 

35.5 

50.0 

37,0 

i? wks. 

50 

Sfii.S 

1.2 

3.4 

32.0 

55.7 

34.6 

35.6 

36.5 

57.2 

39,0 

3 moa, 

69 

40.2 

1.2 

3.0 

30.2 

38.5 

39,1 

40.2 

4X.1 

41.0 

42,6 

6 moa, 

57 

43,1 

1,3 

3.0 

41.0 

41.4 

42.1 

43,0 

43.9 

44.0 

45.2 

9 moa. 

54 

44.0 

1.4 

3.1 

42,3 

42.9 

43.6 

44,7 

46.0 

^ 46.0 

47,9 

12 moa. 

48 

46,0 

1.4 

3.0 

43.6 

44.1 

44.9 

45.9 

46.9 

47.9 

40.1 

la moa. 

44 

47.4 

1.4 

3.0 

44.0 

45,7 

-46.4 

47.3 

40.3 

49.5 

50.1 

24 mos. 

30 

48.2 

1.3 

2,7 

46.2 

46.5 

47,2 

40.0 

49.2 

50,0 

50.5 


The mean given at age six months lor males Is seemingly a spurious value, IL 
appears probable that the mean obtained was either 43.9 cm, or 44.3 cm. 

In an Investigation published in 1936, Bayley and Davis (5) presented an analysis 
ol data for head girth accumulated on 60 infants of Berkeley, Calliornia, The 
subjects - normal infants born at two Berkeley hospitals 1928-29 and remaining 
reasonably healthy and well nourished throughout Infancy - were measured repeatedly, 
many of them at sixteen different ages between birth nnd two years. Their parents 
were White, "English-speaking" people, predominantly of northwest European or 
early American stocks. They were interested In bringing their Infants lor periodic 
examination to the Institute of Clilld Welfare, University ol California, The mean 
educational level of the fathers was 13,8 years; of the mothers, 13,1 years, The 
mean annual income was $2844, UUriy per cent of the fathers being engaged In 
'^ofeaslonal or executive occupations," Examinations were made at "birth," at 
("or within a few days of") each month of age from one to twelve, and at ages fifteen, 
eighteen and twenty-four months. 

The technique employed In obtaining the birth measurements was not discussed. 
At older ages, head circumference was measured "with a linen tape graduated In 
millimeters, and having a spring attachment at one end by which the pressure could 
be kept constant" (5, p, 30). The tape was passed over the moat posterior point in 
the occipital region and "over the greatest prominences in the temporal and frontal 
regions." Most of the measurements were taken by Bayley, a "few^^ by Dr, L, V. 
Wolff, "Every effort was made to overcome unTellablUty" (5, p. 31). 

Indirect estimates of the reliability of the data were made using two approaches. 
First, . . fifteen infants In a San Francisco baby home, ranging In age from nine 
days to seven months, were measured, and then remeasured by Bayley after an 
Interval of one week" (5, p. 34). It was found that the means and standard deviations 
from these two series of records were practically Identical, Secondly, coefriclents 
of correlation were obtained by successively pairing the measurements from one 
regular examination of the subjects with those taken at the next regular examination. 
The mean of these coefficients (r ^ ,92) was considered to Imply a "lilgli degree of 
precision" '(6, p. 33). 
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CHILD DEVELOPMENT 


lEAB cmni (an.) OF BEtlKEIEI IfJFWiTS EXAUlltKD WRO-Jl 


Doth Soxoa 







Porcentlloo 

Age 

(inoe.) 

H 

iteoA 

S>D, 

V 

25th 

75bh 

Birth 

S5 

?h5.0 

1.B8 

5.4 



1 

so 

37.0 

1.35 

3.6 

36.9 

30,5 

2 

50 

30.5 

1,32 

3.3 

30.5 

40,2 

3 

60 

40.9 

1,35 

3.3 

40.0 

41,5 

6 

50 

44.1 

1.32 

3.0 

43.1 

45.0 

0 

53 

40.2 

1.58 

3.4 

45.1 

47.1 

12 

55 

47»6 

1.60 

3.4 

46.7 

40,0 

IS 

62 

4B.4 

1.53 

3.2 

47.2 

49.2 

IB 

45 

40.9 

1.56 

3.2 

47.7 

40.B 

24 

42 

50.0 

1.59 

8.2 

40,7 

50.0 






^cnalofl 



N 

Uean S.D. 

V 

K 

Uoan S.D, 

V 

Birth 

20 

35.5 1.15 

3,2 

25 

34.5 l.SB 

4,0 

1 

24 

30.6 1,19 

3,1 

26 

37,1 1.22 

3,3 

2 

51 

40.1 1.13 

2.6 

27 

30.0 1.19 

S.l 

3 

51 

41.6 1.20 

2.6 

29 

40.2 1.06 

2.6 

6 ^ 

50 

44,9 1.17 

2.6 

20 

43.3 1.16 

2.7 

9 

27 

47,0 1.15 

2,5 

29 

45,4 1.29 

2,9 

12 

26 

46.5 1.30 

2.7 

27 

46.0 1.36 

2.0 

IS 

27 

49.3 1.30 

2.0 

25 

47.5 1.10 

2.^ 

10 

22 

49,8 1.30 

2.6 

23 

4fl,0 1,28 

2.7 

24 

24 

50.7 1.43 

2,0 

10 

49.0 1.15 

2.4 


At birth, the minimum and maximum records were reported. These wore 33,3 cm, 
and 39.0 am. lor Ihe male aamplo, 31,3 cm, awd 37.0 cm. for Ihe female tiamplo, 
Blfttt and Schaplro (0) In 1035 studied “wliGthor the clrcumforoiice of the head 
has any relation" to Inclusion ol a special coreal mixture In Oio dietary ol Infanlti, 
The subjects were 130 "well" Infanta, ranging In age from three lo Iwonly-lhrcc 
months. They were housed at SL Vincentes Infant and Malernlly Hospital, Chicago, 
during the years 1031-33 and "observed for periods varying from six weeks lo one 
year" [6, p, 325), "Cow's mild with dexlrlmaliose formed the basin of the Infunis' 
diets, A regimen of orange juice and cod liver oil was begun during llio first month. 
Cereal became a dietary component when the Infant was 3 moiiUis old. VogDlablea 
and soups were given at 6 months. Eggs and puddings were added during the ninth 
month, At 1 year the children were receiving a general diet which Included whole 
boiled milk, cereals, vegetables, soups, puddings, toast, eggs, bacon, stewed fruUs, 
cod liver oil and orange Juice" (0, p. 325). 

Two groups were formed; a control series of 60 Infants and an experimental 
aeries of 7J} Infanta. The former "received the commonly used cereala," while the 
latter was fed "Mead's Cereal" - a mixture rich in vitamin B and minerals manu¬ 
factured by Mead Johnson & Company. (The composition of Ihe experimental cereal 
was as follows: "wheat meal (farina), 53 per cent; oatmeal, 15 per cent; bone meal, 
2 per cent; dried brewer's yeast, 1 per centj and alfalfa, 1 per cent." Us mineral 
content was "total ash, 3,2 per cent; calcium, 0.70 per cent; phosphorus, 0,02 per 
cent; Iron, 0.024 per cent, and copper, 0,0013 per cent" (0, p. 324).) “All cereals 
were cooked with half milk and half water In u atoam kettle for one-half hour and 
were fed as partol the morning meal. The quantity fed was doponclenlon the appetUo 
of the child" (0, p, 326), 

The aubjccla In each group wore drawn “from the samo social Dtrnla" and wore 
"about equally divided as lo aex" (0, p, 320). ^'There were 4 Nogro chlldron in each 
group" (5, p, 320). "Both groups were managed by the same nurglng alaff, nnd the 
diets differed only In the cereal given" (6, p, 325). On both groups the mcaaurcmcnls 
of head girth were "made by the same physician," using a "bIccI tape" (0, p, 326). 
There were no aub]ecta "with abnormalities of the head due lo syphilis, rickets, 
hydrocephalus or mlcrocephalus" (0, p. 331). 
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AVERAGE HEAD omTH (ce,) OF JJEALTIIT HJSTirUTIONALlZED HtViUlTfl (HI CUITHOLLED DIETS 

Uontha] 


Group 

Z 

G 

D 

IZ 

IS 

X0 

Z1 

Experl;nontrtQ 

50.4 

41.7 

43«G 

44 .D 

45.8 

46.7 

47.7 

Control 

39.0 

41.6 

43.4 

44.5 

45.5 

46.4 

47,0 


Blalt and Schaplro claimed (hey had compared “two group.'j cf chllcJron In ijockI 
hoaltlij living under as nearly Ideal condlllonH as InRUluUoniil IWo permlUcd/' and 
found that '*the group fed tlie apeclal coroal mixture exceeded Ihe control group la 
, . . clrcumfcrGiice of lioad*' (6, pp. 320» 33fl). 

What aro the Impllcnllona pf Ihls study? 11 Ih the Mfrllcr'« view lliiU the Invea- 
tlgallon preaented no evidence In support of the Inforetico IhuL the apodal corenl 
mixture promoted growth la head girth, From the earllost age at which examina¬ 
tions were made through Into Ihc'lattcr halt of the second year, ^‘tlic curves of the 
averages for both groups ran almost parallel'' (8, p. 331). Moreover, a« reported, 
the rcaults cannot be considered to give dependable ^supporl to any tilaloraonL re¬ 
garding the relallonshlp between growth la head gldh and the vitamin and mineral 
content of the diet. This follows since no Information was a/fordcd on the numbers 
of sub]ccls examined at each age, or on the numbers followed for six WGcku only siiul 
lor longer Intervals to one year. 

Central tendency and variability figures lor head clrcumloreiice Were reporlcd 
by Bakwln and Dakwin (2) In 1930 at elglil ages during the first postnalul your, Tlic 
data were obtained from 1,328 examinations made on 04 males and 104 fomalefi 
born at the Flftli Avenue Hospital^ New York City, and **aupcrvlflcd from birth In ii 
special clinic” for well infants. The aub)ccta were characterl 7 ,cd as While; mainly 
of North European, Mediterranean, and Jewish lineage; and *‘fram homes of moderate 
Income" (2, p, 177). Head girth was taken as ”tlie largest clrcumlereiicc of Ihe 
head.” 


HEAD GIPTH (cm,) CF NE7r YORK CITY, MIDDLE CUSS, CLDlIC SUPEHVISED DIFAWS 


Ago Group 

Midpoint Range 

Poan 

tolen 

a.D, 

V 

Motm 

a,D, 

V 

(TdCfl.) 

Z 0 tlu.li 5 

35.4 

1.47 

4a 

54,0 

1.39 

4.0 

6 

4 thni 7 

57.7 

1,32 

3,6 

37,0 

I.SB 

5.7 

12 

G thru 16 

36.0 

1.34 

S.fi 

30.9 

1,32 

5.4 

ZO 

IB thru 23 

41.0 

1.20 

2.0 

40,9 

l.ZZ 

3.0 

ZB 

Z4 thru 31 

43.6 

1,10 

2,7 

42,4 

1.20 

2,0 

36 

52 thru 39 

44.0 

i.to 

3,1 

43,0 

1.09 

2,5 

44 

40 thru 47 

4S.0 

i.ai 

2,6 

44,5 

1,27 

Z.O 

5Z 

40 thru 65 

46.5 

. 1.51 

2,0 

45.5 

1,11 

2.4 


The Investigators omitted onumerallon of the number of subjecls In eacli ngc-sax 

yielded “no consIsleiU dllforGnces” lor jnfanln of 
North European, Medltorrancan or Jewish ancestry, 

MoasuremenlH of headclrcumfcrGnce obtained on 202 fuli-icrm Infants of Japanene 
parentage were analyzed by Ito (17) In 1030, The Infants were born 1932-35 In Los 
ngeles, Calllornix, About one-filth of the niolhcrs were Anicrlean-born ai'id 
iipproxlmnlely 69 per coot prlmlparao, TheJr avei ago ago wa/.- 25,2 yoars TIlo 
ralhora were "laborers, furniorfl, liorUculturlsls, clcrkH, snuiU nimchanlfi, public 
officials and prolesHloiial men. The majorlly wore of Ihe laboring claiUL but were 
compiir.'iUvcIy woM-lo-do for Jnpanece in California” (17, p. 321). 

Aii (ho HubJeetH were moasui-od during iho first week of i>ofilnaial life, *'ihe 
majority being measured un Um third, lourth or filth day" (17, p, 321). "Greuiesl 
c rcumferonce of the head - corresponding lo the plane of Ihe ucclpUofronlal 
d ameter - was taken by means of "a metal tape . , . with a Gullck nprlng Inuullo 
a ac^menl (17, pp. 322, 323). The tension of the spring |n the handle allnchmcnl 
was Dalaiiced against the spring in ihe coll case of the tape. 
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HEAD QIHTH (on.) OF HEOHATES OF JAPAIIESE AliCESTnY AlID "DEMW AVERAOE* CLASSES 


Age Group 
liidpoint REnge 
(daye) 

4 0-7 

4 0-7 


sax 

H 


3.9. 

V 

lanl- 

IDUlil 

UflXl- 

muju 

Hales 

FcmalBS 

94 

108 

54.0 

33.0 

1.12 

1.24 

5.5 

3.7 

51.0 

2B.0 

37.5 
37,0 


for both B 0 xes combined, the moan from Ihla aamplo ol Mongoloid Intanla was 
Identical with lliat obtained by Montague and Holllngwortb (2^) Iron^ Inlanls pre- 
dominBintly ol WbUe aticcsLry* 

JosLln and Helme (10), In a 1937 paper, reported a study pertaining to the asso¬ 
ciation between gain In head circiimferenco and "amount ol vUaitiln D coinplex In 
tlie dlet'^ (10, p. 534). One hundred \nlai\ta were (oUowed “over a period ot one 
year"' through die pediatric clinic, University of Maryland, Baltimore. In Inlllaling 
the study the Infants were '^placed alternately In two groups^ ns ihoy were enroUed 
at the clinic. Both groups were “given Ihe same basic dlcl, c^>l^BlBl^ng ol mWVi, 
water and carbohydrate, varied only as Iholr ages demanded, with Ihe addiilon of 
cereal and vegetables after six months of age“ (10, p, 534). Their diets differed 
only Ih that one group received a special mixture of carbohydrate with vitamin D 
complex (Dextrl-Maltose with vllamin B, manufactured by Mead Johnson & Company), 
while the other received “carbohydrate without additional vitamin (10, p. 535), 
The technique used in determining the head girth was not discussed. 


VrcAUIN B QQWiSJ. IM REtATIOM TO QAIN IH HEM) QIRTH (on.) OVEP 
OfJf) rm OF INFANCy 


VitaJdn B 
^ 6roup' 

H Average 

50 0.0 


Control 

U Averago 
50 6 *5 


mlnug 

Dontrol"OBin 


The difference in gain between Iho expcrlmenlal and control groups was not tcBtcd 
lOT atallsllcal signlllcance. Consistent with ibis truncation ol nnalyaia, the invoatl- 
gators drew no conclusions claiming that growth of the head In Infancy was IncrcASod 
"as the result of an increased amount of vitamin B complex given In Lho diet" (IB, 
p, 538). 

It was not made clear whether the experimental and control groups wero mnlclied 
for age, Each group was staled to have been followed for a year, but lho year was 
not designated as extending from birth to twelve months of age. No more precise 
Inference appears warranted than that tho inf ante wore probably under six months 
of age when accepted foi? study; this follows Crom the fact that U\elr diets ware 
alarked “when only milk and carbohydrate were being given" (IB, p. 638). In the 
absence of explicit Information on the age perlod(B) covered, and tho extent to which 
the two groups were equated for age, the gains In head girth can noUher be depend¬ 
ably Interpreted nor compared with findings from other sUdlea. 

In 1938 Gesell and Thompson (12) published an analysis of head girth dnla ropre- 
renting each of tiie thirteen Lunar month ages from eight to filly-a lx poalnalnl weeks. 
Collection of the data took place 1927-31 at the Yale Clinic of Child Devolopmoiil, 
New Haven, Coanectlcut, The subjects - 40 males and SO females - were “a normal, 
healthy, homogeneous group of whits Infanta” (12, p. 11). All were full-lorm InfmUs 
from ' single blxtha," 43 per cent being irom “llrst prognanclos." All wero 
“physically normal" and healthy, “aeveral ensoQ ol dEolded matiwitrlllon wore 
excluf|ed"J12, p. 3f). The parents were American-born and of “norlhorn European 
extraction (12, p. 20); Ihey were "of the middle socio-economic slalua with respnet 
to occupation, schooUng, avocntlonBl InleroBla, uud home equlpmonl" (12, p, 9) - iholr 
average years of schooling were 9,4 (fathers) nnd 9.8 (moLhera), Iholr IntcUecLual 
and cultural interests were “near an average level"; in terms of Goodenough's six 
occupational categories they fell in categories HI, IV, or V. 
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Ileud circumforence weis taken IhrouEh “the glabella" anteriorly, and “llif 
prominent portion of Ihe occiput" posteriorly. A sled Upo was uni ployed, ll:; 
taulness being detcrnriined under the Instruction “puli the tape until the first purcep- 
ttblo resistance Is noticed" (12, p. SO). “With the exception of the Infants loss llv.iii 
10 weeks of age" the measurements wore “made by the same person" (Ilolon 
Thompson). As indicated previously, cxamlnsilloiis were flcheduled at lunar-TiiuiUh 
ages: “A variation ol but Iwo days from the exact age for each examination wiifi Uu* 
rule" (12, p, 0), “Some ol iho subjccta were regularly and rcpealLMlly i>xaiiiliU'd, 
while others wdre seen only once" (12, p. 5). 


IIF.AD Omni (cm-) OF llAVEW ‘'ISIDIILE CLASS" IPOViUTS SJOtlirrlU 


A^o 
(wha,) 

N 

lioan 

gAleq 

S,D, V 

IlanEO 

H 

Ifoan 

S.D, V 

rum '<1 

6 

14 

31),0 

1.23 

3.2 

S6,2^0.6 

12 

30.1 

0.99 

U.G 

S0.:>-ri9,5 

12 

12 

40.5 

0.94 

2.3 

3D.9-42.0 

13 

59.1 

l,OG 

2.7 

37.3-10,0 

Z4 

16 

43.5 

0.06 

2.2 

41.7-44.0 

21 

41.9 

1.10 

2.0 


26 

15 

44.2 

0,01 

1.6 

43,2-45.0 

11) 

42.4 

0.U2 

S’* 2 

41.0-H, 1 

40 

20 

46 .r 

1.16 

2,5 

44.1-40.0 

17 

44.0 

1.22 

2,0 

42.3-46.0 

52 

10 

47.3 

0.05 

1.8 

45.4-40,5 

24 

45;0 

1.00 

2.4 

45,3-47.0 


Incroafi o in Uc an 




IWclve-wook 

Intorvala j 

Forty-rlf'lib 
xk. Inlox'val 


0-20 

20-32 

32-44 

44-50 

O-fT, 

Absolut a j llalaa 

3,44 

2.69 

1.23 

0,09 

[1.53 

Foinalca 

3,12 

2,07 

1.25 

1.26 

7.70 

Fgreenbagoi 

9.0 

G,8 

2,7 

l.D 

21.1 

Fcniolaa 

. 0,2 

5.0 

2.8 

2,0 

20.5 


Tlie differences betWQcn the means for successive (wclvc-week tnlcrvals were found 
to reflect a decreasing rate of growth with age. 

In a 193D study on the question of whclhor or not "comitlLutlon is a fuclor In tlu' 
etiology of eczema (n Infants," Bakwln and Bakwin (3) compared ihc (leuci (^irlhs (if 
120 eczematous Infants and 775 control infants, Kach group consisted of N(>w York 
CILyWliUc Infants of mixed ethnic descent “from Ihc same social economic riiviron- 
mcjit^ - “a low Income one" (3, p..270). The control siibjects “wnre a dm Hied to 
BetlevucHospilalas healthy boarders or bocauseof mild upper respiratory InleclhMU* 
and had received no regular medical supervision before admission" (3, p. 270), The 
experimenlal subjects were “Inlimis with typical facial eczema . . . oblalnrd from 
the wnirds or Out Pallent Department of Bellevue Hospital" (3, p. 270), Tlicru wore 
433 raales and 342 females In Ihc conlrol scrlcH, 00 inalo.H aiul 40 ftMualej; in Hie 
experlmeiiUl series, Head girth was taken us “Ihc largest circumforence of I he 
licad." 

For the cxperlmciUal data, there were few records at any one ago; consoquonlly, 
a method of analysts was sought which would avoid “the iiccc.ssLty of dividing up llm 
material Into age groups" (3, p, 260), Two graphs were coiislructud - otic for mali.'ii 
and the olhor for females - covering Ihe first poslnatal year. On eiioh giMph wcru 
plotlrd three trend lines derived from llic conlrol data; one drawn through mean 
values and the other two through pc In is one standard deviation above and below Ihu 
moans. Tlte records for Infants with eczema were then spolled on tii(;n(» rfiarls and 
tallied in terms of the zones within which they fell. 


1 DAD d riT’f PATA I-011 T1 )!■ AI I Ti ‘ .TT' I VX.V:- j» I -■ r; l: ' 1 1 T ^ 'M' M ■ I ' 1,1 :r 
iiir.Thi'ajTioii.^ -iid’ A cMjiT.oL UfrUi':: 



-3 a.D. 

'u to 

-1 s,n. to 

to 

■•I ijjl. 1,0 


-1 3 

.T), 

Toiui 

‘l.P. 



W 


11 % 

A 


lAnlofl 

13 

15 

2? 20 

20 52 

1'3 27 

Fci.nlo.i 

G 

15 

0 23 

Vu 52 

12 

noth snyeg 

19 

J5 

51 23 

41 ?:* 

Y i 1 
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Computation ol chi-square showed the cxpcrlmeiUal data to dlltijr .'dfmUlranll^ from 
the control data; accordlnglyi the conclUKlon was drawn that the infanln with eczema 
wore "larger” In head girth than Iho non-eczematous InfantH. 

The head girth data analyzed by Sluiirt (28) In 1034 were extended and re-analy/cd 
by Vickers and Stuart (34) In 1043, It will be recalled llial accumulation of Ihe data 
beean hi 1030 as pari of a long-term study under Uic au-udcc.s ol thu Center for 
Research In Child Health and Developmenl,Harvard University, The fiubjocts "were 
principally of HortUern European slock (a large proporllmi Irish), and ilio malnrlly 
were brought up In the vicinity of Boston In homes of low lu middle ecimomic 
circumslancEs*^ (34, p.l5Q). "Picmalarcly born tnfants aud defective or chvunlcatly 
III children v^cre excluded” (34, p, 100). With few oxoeptionu, tlia autiicchi were 
examined "repeatedly at fixed Inlcrvala”; cxamlmdlons were made, shortly following 
birth, within five days of ages three, six ami nine months, aJid within approxlirmtcly 
one week of ages twelve, eighteen and twenty-1uur nionlhii. Each oxuinlnatlon in¬ 
cluded a comprehensive pediatric evaluation und Hupplled the parents wUh "healtli 
and nutritional advice/^ 


HEiAD Qinni (oL.) OF DD31Q1I mDM ClJiSS lf?AlT3 niEEK h-inAaFiltJ OblhAHTO 


(mo?.) 

H 

Veen 

8,D. 

V 

nun 

10 

PercorttllcD 

2S SO 75 

00 

IBod- 

Blh 

Birth 

99 

35.3 

.1,2 

3.4 

52. 

53.5 

34,4 

^5.3 


37. D 

36.0 

3- 

125 

40,8 

1,2 

2.9 

30,2 

39,2 

dO.O 

40, □ 

41.5 

42,1 

44.5 

6 

117 

44i0 

1,0 

2,5 

41,8 

42.7 

43,3 

43.0 

44.8 

45.4 

40.3 

9 

UB 

45'.0 

1.0 

2.2 

43,1 

44,5 

45,1 

40,0 

46.5 

4V.1 

49.0 

12 

lia 

47,1 

1.1 

2.3 

43,4 

4G,5 

46.5 

47,3 

47.0 

40.4 

4*J.3 

16 

ica 

46,6 

1.1 

2.3 

40.2 

47.3 

4P1.0 

40.G 

4n.4 

50,1 

Sl.O 

U 

lJ02 

49,6 

1,2 

2,4 

4C,0 

4:,i 

4fl,7 

50,0 

SC,4 

M.2 

52,0 

Birth 

llD 

34,7 

1*0 

2.9 

1'pr.fllea 

31,0 33.4 

33.0 

34.7 

3tj.4 

30,0 

37.2 

3 

121 

40,0 

1,2 

3.0 

57,0 

30,.'; 

30,2 

40.0 

40,0 

41.7 

42.0 

6 

121 

42,9 

l.a 

2.G 

40.2 

41*4 

42,0 

42.C 

43,0 

44,5 

40.a 

g 

121 

44,7 

i.R 

2.7 

42.1 

43.2 

43,0 

44.0 

4.1.4 

46,5 

47.0 

12 

121 

45,9 

1,3 

2,0 

43.2 

44,3 

46.0 

46 vCi 

40.7 

47,7 

49,1 

10 

107 

47.4 

1,2 

2.5 

43,0 

45.0 

40.5 

47.3 

4(1.5 

49.1 

50.2 

24 

M 

40,2 

1.4 

-2.9 

45,C 

46.5 

47,1 

40.1 

40,1 

50.2 

51.4 


la measuring the head circumference, a cloth tape (checked frequently ugaliisl a 
standard) was passed "over the most prominent p:irt of the occiput and Jusl above 
the supraorbital ridges” (34, p, L60).' 

A study was made by Meredith (21) In 1044 utilizing data for lieud girth accuniu- 
lated over the decade 1030 through»1030 from developmental examinations of phys¬ 
ically normal infants. The subjects were 1,050 While hifanls - 503 males and 487 
females - ranging In age from two months to two years. They were alnjost all 
'residents of Iowa City, Iowa, and upwards of 90 per cent were of northwest European 
ancestry. Information on occupation of the fathers showed 40 per cent to reprosenl 
the professional and managerlnl classes, 2fl per cent Iho skilled irades, and 2G per 
cent the unskUted and semlaklllGd groups, 

The data were collected by, or In accordance with tlic technique of, Dr, Helen L. 
Dawson. A steel millimeter tape was placed around the Infant’s head by tim luilhro- 
pometrlst (''measurer*') and, wUh the aid of an anslslanl, adjuslnd ”ix)sloiMorly 
over that part of the occiput which was farthest from the glabella. While Hie 
asslslanl held the tape Ip place iwelerlorly, the measurer iidjuKled It jinlnrlnrly 
above the supraorbital ridges, drew It light, and road the mca.surpmonl" (21, ]). 199). 
In statistical reduction of the data, central tendency und variublHty findings wove 
obtained at age two months, and at successive quarterly ages from throe to Iweiily- 
four months. Only those head clrcuniforoncc records wore accepled tor labulatton 
which fell wltlHii five days of ages two and three months, and within seven days ol, 
the successive quarter-year ages. 
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HEAD Omni (an.) ai IOTA IliFWiTS 0? V.limiE /J.-D UmH CLft&'SFS SmiFD 1030-30 


Aga 

(tnoa.) 

H 

Ifean 

3*D. 

V 

Ifini-* 

Eim 

10 

I^roontUn 
P.G 50 

a 

75 

90 

}Jaxi- 

r.un 

Z 

as 

50.0 

1,00 

2.6 

56.5 


S(J,?. 


59.7 


41.0 

E 

II2 

40.G 

l.OS 

2.0 

37.0 

50.2 

40.0 

40.C 

41.2 

41.6 

43.G 

6 

205 

43.7 

1,CQ 

2.0 

40,4 

42,2 

42,0 

43.7 

41.5 

45.4 

47.2 

0 

249 

45.6 

1.24 

2.7 

42,D 

44.1 

44.7 

45.5 

4G.4 

47.2 

49.2 

la 

250 

46.0 

1.20 

2.0 

43,G 

45.1 

45.0 

46,7 

47,0 

4D,6 

50.a 

IG 

22E 

47.0 

1.24 

e.o 

44.0 

46,1 

46,7 

47,0 

41.5 

40.2 

51.1 

IB 

2M 

10.B 

1.22 

2.S 

45.0 

46.7 

47.6 

40.5 

40.1 

49,0 

61.7 

21 

170 

IQ.a 

i,£a 

2.6 

40.2 

47.2 

47,0 

40.0 

49.0 

D0.4 

52.0 

U 

Iflfl 

40.S 

1.10 

2,4 

40,7 

47,0 

40.4 

40.5 

60.2 

60.9 

52,3 

2 

2B 

5Q,2 

l.M 

3.5 

35.0 

37,3 


39.0 


40. G 

6 

SS 

50.4 

1,24 

3.1 

30.5 

37.9 

30.7 

50,4 

40,2 

di.’o 

42,1 

6 

IBO 

42,4 

1.23 

3.0 

30-0 

40.Q 

41.0 

42,4 

45.2 

44.0 

45.2 


220 

44.2 

1.19 

2,7 

41.1 

42.0 

45.3 

44.2 

45,Q 

45.0 

47.2 

12 

250 

45.4 

1.2a 

2.0 

•12,5 

45.0 

44.4 

45.4 

40.B 

47.2 

40,G 

15 

212 

46.2 

1.25 

2.7 

43.2 

44.G 

45.4 

40.2 

47.1 

47,0 

49.0 

IE 

204 

47.0 

1.25 

2.6 

4S.0 

45.5 

46.0 

46.0 

47,0 

40.0 

49,6 

21 

164 

47.5 

i.fcs 

2.0 

44.5 

45.0 

40.0 

47,6 

4Q,6 

40.1 

50.4 

24 

105 

4Q,0 

1.21 

2,6 

45.0 

40.4 

47.1 

40.0 

4D.0 

49.0 

51.0 


Over Ihe age period from Ihrcc munUifl lo two yearn, nupplcmcnlary nicann were 
obtained for both oexes comlilncd. TIichc valuer were used to derive aBe-lo-iigc 
Lncrcmcnifl and thereby porlniy the trend In rale of gruwUi. 


HEAD Olimi Vl>JJ?S (an,) VOH flOTI! 3EIK3 CO/UJirED, TOGRTl-Hl WITH 
QUAKTSat IHCHFJLSE5 IH Vi'JDi KCAI) OUIUI 


Agfl 
(bo0. ) 

H 


Jnen^ooflo In Mwim 
Aliooluto fV^recniORQ 

S 

205 

40.07 



G 

MG 

43,00 

3.01 

7.G 

0 

475 

44.01 

1.05 

4.2 

IZ 

400 

40.00 

l.lfl 

2.C 

IS 

457 

40-04 

0,05 

1.0 

10 

400 

47.C0 

0.00 

1,4 

21 

5M 

40.10 

O.GG 

1.2 

24 

Ba 

40.07 

0,51 

1.1 


Mean head girth at one year exceeded mean head girth at atx months by 3.0 cm., or 
7.0 per cent. Between ages one and (uic-hutf and two yearfi, corrcHpondlng Incrcmciita 
were 1,1 cm. and 2.2 per coni. 

In 1046 Boyd (7) pabllHhcd an analyKln of serial records for head ctrcumfercnco 
obtained on IDO 'VrcGumably normul" liiTanlij ^ 01 malcn and 10 fcniulcH - housed 
In the mclnbollBni ward of the Department of PcdlatrlcH, Uiilvoriilty HosptlatH, Iowa 
Clly, subJcclH wore of tho while native slonk” (7, p. 71), *'Tho majority were 
rirsl-born cliltdrcii ... of unmarried niutlierfi'* (7, p, 71). They were “rucrullcMl 
mostly from orpluumgeH or from the inatornliy ward uf tho ob.stcli Ic nurvico ol the 
State Unlvirnlly of lawn, ... A nlgniriciinl number, liowovor, wore chltdron td 
young untvernity ntudent couploii, placed In (he hoiiptlal becauno the molhors (JeHlrud 
lo continue employment oulutde the homo" (7, p, 71). While variou/i reglmonii of 
diet were employed, i*aeh waji “deiilgned to moot good standardn of Infant iniliillon 
except for nn nxportinontul variation In tho iLinounl f>f vita min D*' (7, p. 71). 

'Hoad clrcumlorohcc wan dolor mined Hi rough the umo ol a 'iteol tape meunure 
passed over Ihc grcato.si prominonco of the ooclpnl mid of tlio glabella'* (7, p. 71). 

MeasuromentB were nuicio by graduate nurhOH . . . tr.itncd In anthrgrxnnelrlc 
technics” (7, p. 71). 
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HEAD OJHTH (m.) OF IOWA D1PAJ/T3 LlVmO UNDEfl GOin*ncaj£D 
COiroiTIOHS CF HOUairiG AJ^D DIET 

Midpoint oT , Males Fomalag 


Age (fronp 

N 

Uoui . 

9 .D. 

V 

N 

Moon 

a.D. 

V 

iViOBt) 









1 

65 

S 6.0 

1.4 

9.0 

18 

35.0 

0.6 

2,3 

2 

65 

ae.4 

1.4 

3.B 

17 

57.2 

1.3 

9.4 

a 

71 

96.5 

1.4 

9.5 

18 

90.5 

1.2 

9.1 

e 

64 

41^.4 

1.2 

2.7 

18 

41.2 

o.e 

1.0 

9 

24 

44.3 

1.1 

2,5 

4 

42.7 



12 

24 

45.5 

1.2 

2.6 

4 

44.0 




The average difference bclween Lhe mcana for males and fcmalos wna found to be 
1.0 cm. For males, tlie mean at one year exceeded tho mean al one month by 0.6 
cm., or 26,4 per cent. 

An analysis of head girth data on 233 male Infants, 134 White and 00 Negro, was 
lepoTted In 1945 by RUoada, Rapoport, Kennedy and Stokca (25). The data were 
collected between 1036 and 1940 through the "Out-Patient Doparlment of Ihc Chil¬ 
dren's Hospital of Philadelphia," each aubjocl bolng measured al agos Ihrcn monlhs, 
one year, and two years. Infanta wore ^'classed as Negro where they had any known 
trace of Negro blood^* (25, p. 437); the White Infants were "In large proportion of 
northern European stock, with approximately one-fourth of Hrtltan descent" (25, 
p, 416). All infants "had birth weights of 5 pounds or more," resided in urban 
famillea of "low socio-economic level," and were given dietary aupcrvislon begin¬ 
ning at the average ago of six postnatal Weeks. 

From the time of the first examination all subjects received evaporated milk nnd 
orange or tomato lulce, \k six months the dietary Included "banana, cereal, and 
pureed vegetables and fruits, and at 1 year, potato, meat, and egg" (25, p. 417). 
Four dietary subgroups were formed - the objective in this was to dctornilnu Iho 
Influence of supplements of vitamins D,A, and B complex on lhe head girth of Infants 
fed evaporated milk as their solo milk supply, Groups I, II, and III received "110 
U,S,P. units of vitamin D dally In the form of Irradiated evaporated milk"; Groups 
TT and III also wore given approximately 2,260 G.S.P, units of Vitamin A daily In leii 
drops of carotene; and Group III received roughly 260 ujilts of vftamln B| and 260 
SheTTnnn unUs ol vitamin ^2 daily through the medium ol brewor‘fl yensl |X)wder. 
Group IV was fed "nonlrradlaled evaporated milk plus 3 teaspoons of cod-1 Ivor oil 
daily" (25, p, 418), For all groups, visits were made to tho homos every two weeks 
"in order to deliver the evaporated milk and vitamin supplomenta, and to keep In 
touch with the home care of the child" (26, p. 417), 

There was no discussion of anlhropmctrlc technique beyond aslnlGmoiU Indicating 
lhat the procedure followed was the same as that of Vickers and Sluart (34), a 
cloth tape was passed over the most prominent part of the occiput and just above the 
supraorbital ridges, 

HEAD OIRTH (era.) OP PHILADELPHIA HALE INPANTa FROM *‘L0ff IHOOME* 

FAlflllES GIVEN DIETARI SUPERVISION 

a ID05. 12 raoa, 24 imb. moroaont 
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S.D. 
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d.D. 

Mean 

S.D, 

(9 to 24 

1 moe.) 









Abac^ 

% <• 





White 
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lute 


1 

46 

40 .0 

i.a? 

46.4 

1.50 

46 .B 

1.45 

8.0 

22,0 

II 

24 

40.x 

1.09 

46.5 

1.14 

40,7 

1,34 

0.0 

21,4 

III 

20 

39.7 

1.50 

46.5 

1,90 

4B.B 

1.45 

0,1 

22.0 

IV 

42 

39.9 

1.00 

46.4 

»&4 

46,0 

•97 

0,1 

22.6 

Total 

134 

39.9 

1.27 

40.4 

1.27 

46.6 

1,90 

0.0 

22.3 





Negro 

Males 





1 

32 

39.6 

1.14 

46.1 

1.42 

48.4 

1.24 

a.6 

21,6 

II 

17 

40.1 

1.50 

46.5 

1.14 

48.9 

1,S2 

O.B 

21.D 

III 

19 

39.7 

1.C0 

40.1 

.06 

48.7 

1.05 

9,0 

22.7 

IV 

B1 

39.6 

1,58 

40.1 

1.69 

46.4 

1.86 

0.6 

21,0 

Total 

69 

39.6 

1,31 

46,2 

1.50 

46.5 

1.40 

6.7 

21.0 
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No statistically significant dirferonccs In head glrtli worn found between any nf Ihn 
dietary subgroups at ages Ibrce monIliaj one year,or two yoars. For the four dlclary 
subgroups combined, at no age was the difference boLween Ihc two racial graup?j of 
sufficient magnlt,ade to support the Iiiferciicc that the White and Negro data repre¬ 
sented random samples drawn from unlike head girth populalionn. On Ihe total 
series of WhlLo males, the Increase In mean head girth over the period from three 
months to two years was 0.0 cm., or 22.3 per cent; the corrcfifHmdlng values from 
the total aeries of Negro males were fl.7 cm. and 21.0 per cent. 

Headglrlii data accumulated by the ChildIlGscarch Crjuucll, Unlversliy of Colorado, 
were made available In 1945 by Washburn and Hcdflold (35). The data reprcsenlcd 
moasdrementa of fronto-occLpItal circumferDneo on 'Vverago healtliy*' Denver 
Infants examined repeatedly. They were collected between 1032 andlD44 on54 mules 
and 66 fcmaleS; almost all of whom were of iiorlhwccl European ancoHlry. Upwaids 
of 90 per cent of the parents and 70 per cent of lUc grandparents were American- 
born. Around 30 per cent of the fathers placed In lUe profeualoiial or mamigerlnl 
groups, 00 per cent In the minor managerial or skilled trades groups, and 10 per 
cent among the aemlsktlled or unskilled. 
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47,G - 
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2.7 
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37.3 

50.4 

56.0 - 

39.2 

39.4 

1,0 

2.4 
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40,0 

37.1 ^ 

41.2 

42.4 
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2.4 

41.7 

4S.0 

59,0 . 

44.4 

44.2 

1.2 

2.7 

43.5 

45.1 

41.3 - 

40.5 

-)5,5 

1.2 

2.7 

44.6 

46.4' 

42,4 - 

40.0 

47.0 
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46.1 

40.0 

43.4 - 

49.0 

47.0 

1.4 

3.0 

47.0 

49.1 

44.2 - 
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The means at two years ol ago eseceded those at btrlh by 14.0 cm. for nialc.s and 
13,fl cm, for females. On each aox, the largc.-il record at birth was practically 
equlyaleal to the smallest at age two months; similarly the largo.sl record at threr 
months was of nearly equal raaKnIlude with the smalle.sl al nine nmiUlis. 


Anthropometric Technique 

Before turning to the problem of Integrating the available 
materials for head girth on groups of Noi-tli American Infants, 
it Is pertinent to interpose a discussion of anlhropoinulrIc 
technique. How closely do the various series of data aggrogalnd 
in the foregoing section approximate anthropometric compar¬ 
ability? Is it known, or can it he assumed, that in eacli study 
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reasonably careful attention was given to specification and 
rigorous application of the method of measurement and, con¬ 
sequently, to the dependability of the records amasgcd? Which 
collections of data represent a common procedure with respect 
to the anthropometric landmarks used and Die lautness of the 
tape? 

For seventeen of the thirty-five investigations there was 
little or no description of technique; Six Indicated ojjly that 
their data represented “cranial circumference" or “head girth" 
(6, 10, 18, 19, 22, 24); six used the designation “occipitofrontal 
circumference" (11, 14, 15, 23, 32, 38); and five stated that the 
"maximum girth" or “greatest circumference" had been 
measured (1, 2, 3, 4, 13), 

Each of the other eighteen Investlgallons made some direct 
reference to the landmarks employed. The posterior landmark 
was usually “the greatest prominence of the occiput" (5, 7, 8, 
12, 16, 17, 21, 26, 26, 27, 28, 29, 34, 35); One Investigator used 
“a point Just above the external occipital protuberance" (9) 
and three studies were no more specific than "occiput" (30, 31, 
33), There was Less consistency regarding the anterior land- 
mark(s). Several Investigators measured “through the frontal 
eminences" (26, 29, 30, 31) and several “through the glabella" 
(7, 0, 9, 12, 17, 33),^ It appears beyond doubt that the descrip¬ 
tions “over the greatest prominences in the temporal and frontal 
regions" (5, 10, 27) corresponded In practice with the descrip¬ 
tions “through the frontal eminences"; similarly, In Instances 
where the anterior landmark was defined with reference to the 
supraorbital ridges (21, 25, 28, 34) the tape must Imvo been 
passed in the region of the glabella. In two Investigations, the 
same series of head girth data were described as having been 
taken “through the supraorbital ridges" (28) and “Just above 
the supraorbital ridges" (34),2 

^Tn order to obtain an indication of the comp/irnbi I ity of 
these iandmarfes during Infancy, the writer made mensurements at 
bath ieve/s on each of 50 White infants - 25 hetn'oen 6 and 9 
months of age and 25 between 18 and 24 months. It was found 
that mean head circumference " through the greatest prominence of 
the occiput and the frontal eminences" exceeded me/in hoed cir¬ 
cumference " through the greatest prominence of the occiput and 
the glabella" by 0,3 cm. on the youn4er ^roiip and by 0,4 cm, on 
the older ^roup, 

^^Attentlon is called to the ambiduity of the words 
and ovgr" in descrifa/n^ certain landmarks, With reference to 
the supraorbital ridges, these words may be Interpreted as 
ifiipiying either ''anterior'’ to the ridges or •^superior" to them. 
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Only seven of the available Investigations discussed the taut¬ 
ness of the tape at the time head girth readings were made. In 
three instances ^‘very slight'^ pressure was used (8, 12, 33) and 
In three the tape was drawn tightly (5, 17, 21). The seventh 
study was apparently intermediate, the tape having been brought 
'^snugly"^ In contact with the head (29). 

It need not be labored that In dealing with all problems of 
Inter-comparison and colligation encompassed In the '^Synthesis 
of Source Materials'* which follows, the writer has made due 
allowance for the uncertainties and variations pertaining to the 
data. In this connection, those who make studies which Involve 
pooling materials from different laboratories In order to derive 
comprehensive portrayals of the status of given sectors of 
knowledge become keenly aware of the need for moving toward 
anthropometric methods that are at once well-specified and 
standardized, 


Synthesis of Source Materials 


The initial step taken in synthesizing the source materials 
was that of compiling Tables 1 to 8. These tables afford an 
ordered display of the available averages for head circumfer¬ 
ence (exclusive of those on groups of Infants born prematurely 
or having a specific disease) at eleven selected ages. Each 
average listed will be seen to represent infants of both sexes 
and to be accompanied by an abridged Identification of the sam¬ 
ple from which It was derived. 

Aver_age heaj circumference of nonuathologic White Infants 

In approaching this problem, two leading questions were 
asked: At each of several appropriately spaced ages, what Is 
the average, head circumference for physically normal White 
Infants studied in North America to date? Over different age 
Intervals, how much does the typical North American White 
infant increase in head circumference? 

Answers to these questions were sought by pooling materials 
In Tables 1 to 8. Composite means were calculated representing 
monthly ages between birth and three months, quarterly ages 
from three months to one year, and semiannual ages between 
one and two years. At a particular age, the procedure followed 
was that of multiplying each average by the number of measures 
on which it was based, and dividing the sum of the resultant 
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CHILD DEVELOPMENT 

products by the total number of thu moa.sureji.^ Exclusions 
were made to avoid any duplicate use of measures and to ellm- 
tnate studies on non-White Infants. The specific omissions were 
as follows; For Table 1, Holt and Howland (1019), Stiwrl (1934) 
and Ito (1936); tor Table.s 3 and 5, Sluarl (1934); for Tables 4, 
6, 7 and 8, Holt (1897) and Stuart (1934). In Table 1 the number 
of measures for WtUlams’ study was taken -as ISO, Table 9 
gives the composite means obtained, together with tlio IncroiiHcs 
In mean for varying age Intervals. 


TADl-P. 9 

HEAD CIRCUMFERENCE (Cent Iwe I c rs ): rnnpnaHe ^-oiUral Irndcncy 
vnlnea for White Infanls of hnih spxet in NorDi 

Ainericn <)urlne the ptrlotl of nlno inermnea 

in ccntrnl tendency over spcclflcil nRc liUervnln. 


Age 


(moa.) 

Number 

Mean 


tncrcrviu 

IS: 




MofMhlv 

Qiiiivtftr iy 

RfTftl'rtiMUfiiL 

Artrvtiftl 

Qlrth 

5226 

34,3 





i 

195 

36.6 

2.3 




2 

295 

3B.6 

2,0 




3 

1239 

39.9 

1.3 

5.6 



6 

2193 

43.0 


3.1 

n// 


0 

1791 

44.9 


1.9 



12 

2166 

46.0 


M 

3.0 

11,7 

IB 

1611 

47.6 



1.6 


2^ 

1471 

4a.7 



1.) 

2.? 


Selected findings from this table are: 

1, Mean head circumference Increases from 34.3 cm. (13,5 
in,) at birth, through 40,0 cm, (18,1 In,} atone year of age, to 
48,7 cm, (19,2 In,) at age two years. With reference to magni¬ 
tude at birth, the Increases are 11.7 cm. (4.0 In,), or 34 per 
cent, during the first postnatal year, and 14,4 cm. (5.7 In.), or 
42 per cent, during the first two postnatal years, 

2, Girth of head Increases at a gradually slowing I’ate be¬ 
tween birth and two years of age, The Increase In moan foi‘ the 
first postnatal month Is greater than that from six to nine 

^In mat/ioiflat Ic .^ymbollnm, the forniuJn ii.ierj w)in 
+ N 2 4 . . . + tfy 

Jn which ^ represents arithmetic mean, S represents tmmhcr of 
measures, subscript c refers to a combined or compo.iite sample, 
and the numerical subscripts designate component samples. 


32 



HOWARD V. MEREDITH 


months; similarly, the Increase during the quarter-year from 
three to six months Is greater than that for the entire second 
year. In percentage terms, the mean at one month exceeds the 
mean at birth by a larger amount (6,7 per cent) than the mean 
at two years exceeds that at one year (5.9 per cent). 

These findings provoke a further question: Is there a nlinplo 
mathematic relationship in infancy between ago and average 
head circumference? Employing curve-fitting procedures; a 
noncomplex algebraic equation was sought which would closely 
the series of means at different ages shown in Table 9, 
It was found that for the period from one month to two years 
the data were best graduated by the empirical equation 

Head girth = 36,36 x 

in which'‘x"'symbolizes “postnatal age in months/' An Indica¬ 
tion of the “goodness of fil“ is afforded by the following tabula¬ 
tion; 

Age In Months: 

1 6 12 18 24 

Obtained means (from Table 9) 36.6 43,4) 46,0 47,6 40,7 

Predicted means (from equation) 36,4 43,0 45,9 47,6 4B.9 

Difference - 0.2 0,0 - 0.1 0.0 + 0.2 

Secular differences In head circumferen ce 

In the case of infant stature, it is known that over the past 
several decades the direction of the secular trend has been up¬ 
ward In North America. A recent examination of stature mater¬ 
ials has led to the conclusion, “the average two-year-old child 
may be takeij as at least four centimeters (one and one-haU 
Inches) taller for 1940 than for 1880“ (20, p. 15). Has there 
been a parallel increase in head circumference? Casting the 
question in a form specifically suited to the available data, is 
there a difference in head girth between those Infants studied 
prior to 1927 and those studied 1927-1945? 

For consideration of this problem, the frame o[ reference 
was again restricted to full-term, nonpathologlc, White Infants. 
In addition, analyses were carried out only at ages affording 
no less than 500 measures for each period. 

Utilizing Table 1 and Tables 4 to 8, composite moaiiH for the 
periods 1090-1926 and 1927-1945 were secured at each of six 
ages. In amassing the studies at a given age according to the 
period in which their data were collected, rejections were made 
to avoid duplicate use of records and to eliminate studies using 
records accumulated partly in each period, For Table 1, the 
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reJecHons were Holl and Howland (1919) Sluarl (1934) and lio 
(1936); for Tables 4, 6, 7 and 6, HoU (1897), Sluart (1034) and 
Iowa CKUd WcICtire Research Station (1031); for Table 5, Sluavl 
(1034) and Iowa Child WcUare Hcsoarch Slallon (1931), The 
composite values obtained arc proscnlcd In Table 10. 


TAttlT. to 

\\^K\S CIRCUMFERRNCP. {Qtnlitftilf r«t}i 11 rmim for VUiir infunn 

of boUi sexea atuilleil in NnrUk AwGiirq (tnriiiR iUf nrrinjii 
IR90-I916 untl I927-194.S. 


Arc 

1090-1925 

1927-1945 

l^fpr - 

SiKMificuncc 

(n>fts.) 

NiiPr<>er Mcnn 

ViiHvcr 


KaHo (t) 

Dlrth 

2902 

34.2 

2244 

34.3 

0.1 

1.4* 

6 

15:V6 

43.1 

1090 

43.0 

- 0.1 

l.,l 

9 

637 

44.9 

1095 

44.9 

0,0 


n 

IQ 12 

45.9 

U03 

46.2 

0,3 

4.1 

IB 

770 

47.5 

fl05 

47.0 

0.1 

3.« 

24 

749 

48.6 

602 

40.0 

n,2 

2,8 


•Coirpilntiori of IScic rntios neccsaltAltif caiile.iitrN nf IIk’ vnriAijilJty of IwikJ 
glrtli. Coinpojile atnndnrri de/lmlona werr CAlcnlfllril fnr rai’li imiiiK aII of 
the ^tnndi^rd cleviatlona on uninplea of SliHt infrtrili fr|V»rmf, Knr n a rntriit 
of klie formila employed ace foolnote lO. 'n»R f:r»f?ivo»ilp fiifufr? derivcti ■■■• 
represcntXne Wliite InfAiUa of botli -* »rrA 1.5 <'n. n\ liirih (N « 

nntl three months (N • 1,161); 1.4 »»» (N “ 1.2h4) iiivl nine f?i Vi ^ 

months; 1,5 em, ot twelve (N ■ 1,295) eul ritthtrrn (N » ^24) niH M cis. 

Bl Uemy-four months fH = W- Al n Uvp rIv^a aaa 

to depict the vnriDbLllty Jn ench acculnr perio4l. 

It will be seen that: 

1, During the tirsl year of postnatal lUe, there Is no system¬ 
atic difference in head girth between Ihoso Infants studied In 
the period 1890-1926 and those studied In the period 1927-1045. 

2. For the second poslnalal year, InlantH rneasurod bciween 
1927 and 1945 tend to be slightly larger In liead girth than In¬ 
fants measured 1890-1920. While the differencoa are small - 
at no age exceeding 0.2 cm, (one-eighth inch) - they are con¬ 
sistent in direction and statistically slgnlfleant (Lexceeds 2,6 
in each instance). 

The reader Is cautioned that these findings must not bo glibly 
Interpreted as paralleling those established for stature. The 
maximum difference of 0.3 cm. In head glrtli Is no more than 
one-tenth the stature difference over the same secular interval. 
This markedly smaller magnitude of licad girth cilffcrcnccs, 
together with the in complete deflcrlptlori of many scries of data, 
makes it impossible to dlstitigulsh the opevallou of differential 
factors associated with secular period from Die presence of 
slight sampling differences for the two periods In such variables 
as ethnic and socio-economic composition or anthropometric 
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technique. For example, it cannot be shown unequivocally that 
factors associated with secular period are either (a) over- 
.shadowed by uncontrolled variables at age nine months, or (b) 
responsible for tho difference obtained at one year. It follows 
that the only generalization on secular variation the existing 
data are adequate to support Is that Lf there was a trend toward 
larger head girth over the period from 1890 to 1945, the rate 
of rise was small and the total amount of increase too sligld to 
be of practical significance for the pediatrician, 

Racial differences In head clrcujnference 

Are there differences In head girth among North American 
infants of White, Negroid and Mongoloid ancestry? Do White 
Infants of northwest European lineage differ In head girth from 
those of southeast European descent? Materials relating to 
these questions are decidedly limited. 

For Mongoloid infants, a single study Is available. Ito (17) 
has reported a mean head girth of 33.9 cm* on 202 neonates of 
Japanese ancestry born in California, The subjects were drawn 
malnlyfrom the lower classes. When aligned with tlie composite 
mean for White infants from Table 9, and with the Bakwln and 
Bakwin mean for White infants of the lower and middle classes 
from Table 1, Ito^s mean is found to be 0,4 cm, lower in each 
Instance,^ On further comparison with studios for White infants 
representing a ^^below average" socio-economic level (see 
Table l),Ito^s mean Is identical with the Montague and Holllug- 
worth mean from infants predominantly of southeast European 
ancestry and 1.1 cm. less than the Vickers and Stuart mean 
from infants predominantly of northwest European ancestry, 
The conclusion indicated is that the mean head circumference 
of American-born neonates of Japanese lineage is similar lo 
that for neonates of southeast European stocks, but smaller than 
for those of northwest European stocks. 

For Negro infants, there are two studies - both on males, 
A mean head girth at two years of age from a sample of four 
'^southern Negro" (Georgia) males is accessible from Eanisay 
(24). Means at three months, one year, and two years have been 
published by Rhoads and others (25) on 99 “northern Negro" 
(Pennsylvanitp males of “low socioeconomic level" fed a pre¬ 
scribed dlet.^ Table 11 places these sLudles In juxtaposition 

‘^Hoth differences nro stnt ist ic/il ly n i i f i ennt nt t/if* 
f per cent level of confidence (t^ “ 4,0 mul 3,8), 

^Evtipornted milk with sfippiementJtry vitnmins C nnd D from 
six weeks nftcr births ccrcaf ndderi in the fmirth month, 
pureed vcfiet^bles nnd fruits in the sixth month, me/it nnd 
in the ninth month. 
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Willi composiU! tiioaii}; for White iii;)lcJ (:=ei; T.ilile 24), moans 
ior the While oounloriwrl of Ihe ; liy HiKcuh; and olhors, 
and means from the Viekers ami Shmrl 124) on White 

males principally trmn Uu! iiiKliile el.t!,, (•;, .mil ef Jinrlliwest 
European dc.seonl, While the Virker.s aiifl .simirt ;.;uii)Ple differs 
a Itltle In soelo-oconoinie and etliiiir l oiniKi.' Himi from that of 
Rhoads and others, Iho two sUidlcri an- Miiillar for anlhropo- 
metric Icehnlquo imd dlelury of Ihe milijeetii. 


rAiiu II 


Hflcinl Orfurp 


Rumspy (1853)? Nc)<rri 
RliDiida /V others (1CM5); i^r»|rn 
Vliiln 

Vickers h Stunrt (IW3)^ Wliiic 
Coiiiposltc Wliite (see Tphld 34) 


t*’ rfl i f 


r»< (*<r yt’ttirn 



•^rniu 

f rtf 

HMir 'M 1 




'T'l 



'■a , 

34 noi. 



Vlt' '’*0 1 

Iklrjin ?i>iv"fTpr 

yritn 





4 

48.7 

fjfj 

,U.FI 

UU 

4^1. 3 

U') 

4R.5 

IM 


1 M 

4^1.4 

111 

4R.8 

US 


113 

47.1 

lOJ 

49,6 

734 

4D,4 

\U^ 

4ft. ^ 

H^r, 

49,3 


Exatninallon of Table 11 shows llie Noi'r<' means Ui ho sur¬ 
passed by Ihe While nioiuKS al all lliree ai'e:.-. For llic Negro 
and White counterparts of llie .study by Rhoads- and filhor.s the 
differences are slight ,ind not .staliiinrally slfpiificant, l>iffer- 
ences appreciably larger, ami slalisllrally .slgnificani ihrough- 
out,6 accrue from comparison of llie Negro sorics of Rhoads 
and others with each of Ihc remaining White 

Can it bo Inferred that North Aniericuii Negro and While hi- 
fants, It drawn from similar socio-econoinh; backgrounds and 
given the same health care, do not differ in head cirruiiiforonce? 
Or, does head girth tend to be sinallor for the Negro iiifanl than 
for the White infant? To reply to oilher of Ihe.sc qifo.slioiis 
affirmatively would be hazardous in Ihe ab.senm,' of furlhor clar¬ 
ification andpending additional research. The quoslionn require 
that the intended connotation of the word.s '‘WliUo" and “Negro” 
be specified, thereby affording a clear frann? of reference 
covering the amount of While adniixlure eiicompa.v.’nnl by 

^The t vntiip.x I in hnt'venn 4,f) S.O. 

In this cnnnnctinn it mf,st rto( hv nve r r;omc 
systemi i.c fnctorfsj my he npcrMinfl in rlui shjr/>‘ of KI)0/ifJ5 
ajic/ to yieifj both nnd While which 'ire 

^typicnlly 3nioiI for hsAfi ctrcfiuiferenccM 
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''Negro'" and the proportions of various While subgroups sym¬ 
bolized by "White.'" From the standpoint of research materiuLs 
relating to the questions, it has been indicated above that tho 
only substantial data presently available arc those from one 
study for male infants of Ihe lower classes - here, llui WliUo 
group is "in large proportion of northern European slock, with 
approximately one-fourth of Italian descent/" while Ihe 
group Includes infants with *‘any known trace of Negro Ijlond"" 
(25, pp. 416,437). Head girth investigations for North Amoj’ican 
Negroes are lacking on newborn Infants of both sexes, on fe¬ 
males at all infancy Ugos, and on all but one socio-economic 
level. 

For White infants predominantly or exclusively of iiortliwest 
European ancestry, several studies are available. Except at 
birth, however, there arc no materials on infants of soutluiast 
European lineage with which tliey may be compared. At birlh, 
the only study known to be baaed predominantly on subjects of 
southeast European lineage is that of Montague and HoLlingworlh 
(23). These investigators obtained a mean of 33.9 cm, (see 
Table 1) on 2,000 infants of tlio lower to middle cUisses horn in 
New York City. For comparison, the study by Vickers and 
Stuart (34) best satisfies the two-fold criterion of being sliniUir 
in socio-economic selection and known to be based predominantly 
on subjects of northwest European descent. This study, utilizing 
209 Boston neonates of the middle to Lower classes, yielded a 
mean higher than that of Monlaguo and Hollingworlh by 1.1 cm. 
The difference is statistically significant (l^^= 9.4), allowing the 
inference that 2}eonates of sautljcast Eui’Opean ancestry loiid to 
be smaller in head circumference than neonates of northwest 
European ancestry. 

Socio-economic differences in head circun iferenco 

What is the relationship between tlie head circumference of 
infants at birth and the socio-economic status of their parents? 
At older infancy ages, are offspring from ihe indigent and un¬ 
skilled groups smaller in head girth than offspring [rom the 
managerial and professional classes? These questions are 
conveniently considered in the same order as stated. 

At birth, studios known to be based on White infants repre¬ 
senting a "below average" socio-economic lev(‘l are those of 
Bakwln and Dakwin (1), Montague and lioJlInirworll) (23), and 
Stebblna (27). Ethnically, the first study typifie.s "mixcnl While 
stocks"; the second, "mainly soulheast European doscmil"; 
and the third, "mainly northwest European clescent/' Only In 
the case of subject.s mainly of northwest European descent are 
there investigations - Baylcy and Davis (5), Waslibiirii and Recl- 
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field (35) - representing an "above average" socio-economic 
level. Compared -with the mean from Stebbtns of 34,1 cm. for 
"lower classes” (see Table 1), the combined mean from these 
^‘above average” data is higher by 0,7 cm. The significance 
ratio is sufficiently large (£= 3.0) to allow the generalization 
that head girth atblrth averages slightly more on offspring from 
the professlonal classes than on those from the laboring classes. 
It must not be overlooked that this generalization rests solely 
on data for White Infants of northwest European lineage. 

At ages from three months to two years, the only investiga¬ 
tion representing a "low Income status” is that of Rhoads and 
others (25) for males. It will be recalled that this Investigation 
affords means at three months, one year, and two years on 134 
White males "in large proportion of northern European stock.” 
For comparison with this serlesof means, an attempt was made 
to assemble other series which would be comparable for age, 
sex, and ethnic selection but portray different socio-economic 
levels. The procedure was that of pooling acceptable male data 
by age and socio-economic level. To represent the middle 
classes data were combined from Bakwln and Bakwln (2), Gesell 
and Thompson (12), and Vickers and Stuart (34). Data from 
Bayley and Davis (5), Meredith (21), Richdorf (26), and Wash¬ 
burn and Redfield (35) were pooled as characterizing a some¬ 
what higher level (mlddle-to-upper classes). Tho means on 
each socio-economic group are aligned in Table 12, 


TAD 1.6 12 

DEAD CIRCUMFERENCE (Centlinetef 9) I Mentis for WliUe moles 
representing three aocio-tfconomLc levels* For nil 
categories the nfc mninlv i>f 

northwest Europonn ancestry. 


Age 

Lower 

Classes 

Middle Classes 

Middle “to-tipper Classes 

(mos.) 

Numbe 

r Mean 

Pfumber 

Menn 

Niimljer 

Mean 

3 

134 

39,5 

222 

40.6 

228 

40.’? 

12 

134 

46.4 

192 

46.9 

326 

46.9 

24 

134 

4B.6 

J02 

49,6 

250 

49,4 


Findings from tills table are: 

1. The male Infants of the middle classes practically coin¬ 
cide in mean head girth with the male infants depicting a some¬ 
what higher level, What differences occur are not consistent 
in direction and appear soundly appraised as negligible in size. 

2. Compared with the means representing the middle and 
mlddle-to-upper classesj the means on male Infanta of the low- 
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er classes arc coiisistcnlly and appreciably lower, With specific 
reference to the samples drawn from the middle classes and 
the lower classes, the differences at succos.sive a^oa yield j 
values oI 4.9, 3.6, and 4,8. 

Although Table 12 loads to llie conclusion that Infants at the 
upper end of the socio-economic continuum have a larger av¬ 
erage head clrcumtcrenccj Ilian Iho.se at (ho Lower end, It does 
not afford an estimate of the magnitude of tlie difference, To 
derive such an estlinale would nece.ssllaLo representative 
samples drawn exclu.slvely from the Indigent and the wealthy 
group.s fl. e ,. from narrow terminal sogmenlH of the socio¬ 
economic distribution). In Table 12, Ihe "lower” category 
comprises Infants under couttnuous dietary supervision and 
the "mlddle-lo-upper” category encomiwsscs approximately 
half the entire continuum. 


Head girth In relation to diet 

IsUicre a positive as.soclallon between rale of growth in head 
circumference and early inclu.slon In Ihc dlelary of supplemen¬ 
tary vitamins and minerals? Docs Ihc liead girth of Infants 
enrolled in a program of pediatric guidance tend to exceed that 
of infants drawn without reference to adequacy of diet or of 
other aspects of health care? 

Programs of .sy.slemallc pediatric guidance maybe classified 
as In-patlenl (controlled regimen) or oui-palicnt (prescribed 
regimen). The studies by Blalt and Schaplro (C) and Boyd (7) 
fall In the former ealegory. Included In Hie latter category are 
studies byBakwIn and Bakwin (2),]aslln and Hclm.s (lB),IthoadB 
and others (26), Rlcltdorf (26), and Vlcker.s and Stuart (34). 

In the Blalt and Schaplro and Ihe Boyd InvosLlgallons, head 
girth records were oblalncd on 236 phy.‘ilcally normal, White 
infants (3 per cent Negro) living under controlled conditions of 
housing and diet. Tlie .subjects wore housed In hospitals at 
Chicago and Iowa City respectively, and were fed diets "design¬ 
ed to meet good .sUindards of infant nutrition.”^ By combining 
the data from both lnvc.sltgallons, It was po.ssible to secure 
means at .selected ages ropresenliiig the "controlled Intake 
studies” presently available. Table 13 presents those means 
and compares Ihein wllli the compo.sllo means for White Infants 
from Table 9. 

Table 13 al.so earrlo.s parallel coliimiif! of means for "pre¬ 
scribed Inlake sludles,” aiul tor studies where there was little 


tl\o niiitt tinti Schupiro norii'n t/iorf wns evner/- 
vnrintinn in lltr ffti/intilicH of vitnmin 0 /inJ /i?/.i, 
//lo Uoytl snrirfi iniant/i I vari^itinn in the nrnoiint of 

vitamin D. 
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or no attevnpt to modiCy the extent to which pnrontK voluntarily 
availed themselves of the community resourecK for luilritiojial 
and health guidance. The latter column was thn-ived by merging 
the investigations ofBayley and Davis (5),Gc.soU and Thonip.son 
(12), Meredith (21), and Washburn and Redtield (35); the former 
represents a colligation of data from Bakwin and Baksvin (2), 
Rlchdorf (26), and Vickers and Stuart (34). In both instances 
the subjects may be clmracterizecl as White infants mainly of 
northwest European ancestry and from Immes of average to 
superior socio-economic status. 


■TKBLl VJ 

HEAD CIECUMFEEENCE (Centimetera)i Men ns for infnntg 

recoivin^ two typc,«j of iHetnry aiipo r v Is inn coiDpnrod 
witli TOcana obtalncti without reference to 
dietary aupervialorii 


Afte 

CoBtroitert 

Intake 

Compos 1te 

ControlUa Intake 

K iy.ulf Icnncc 

(moa, ) 


IS 

(from Table 9) 

— Crmpo-H ite 

Knl io (t) 



Me Art 

Number 

Mean 



3 

132 

39.2 

1230 

39,9 

■ 0.7 

5.1» 

6 

122 

41.9 

2193 

43.0 

^ M 

8.4 

12 

73 

44.9 

2166 

46.D 

■ 1,1 

6.2 

18 

45 

46,6 

1611 

47,6 

- 1,0 

4.4 


Prescribed Intake 

Diversity of 

PrcacflUcil Intake 



StivJIcs 

Iittnko 

Diversity 


(Infonts mainly o 

r nortlivkcst European 

nbcGUtry nnd nlHrlio to upper 

C 1 flSHCfJ ) 

3 

521 

40.1 

371 

40.2 

• 0.1 

... 

6 

508 

43.0 

561 

43.2 

- 0.2 

• . . 

12 

354 

46.3 

676 

46,2 

0.1 

. i i 

24 

206 

48,9 

471 

48.8 

o.l 

. . - 


•These ratios were calcuifitcd using the approprlnto composite slgmias frou the 
footnote to Table 10, 


The first rnaJOT finding from Table 13 is that mean bead 
girth la decidedly smaller for li\[a.uts pavUc.lp^.tVyvg lu controlled 
intake investigations than for the conglomerate of White infants 
studied. This finding may be reinforced by noting in Tables 3 
to 7 that no other head girth data on full-term iufaiUs collocted 
since 1920 have yielded values for central tendency as low as 
those of Blatt and Schaplro (data collected 1931'33) and Boyd 
(data collected 1930-44). How Is the relallvcly small head giiTh 
of these '^controlled intake" subjects to be explained? Doyens 
measurements were made "over the greatest prominence of 
the occiput and of the glabella^*; Blatt and Sebapiro did not 
specify the anthropometric landmarks employed, Boyd's infants 
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were *^prG,sunval)ly iirjrmul/' Blatt uiid vS( liupiro\s wrrt) without 
”abiiornuUUio,s of lli(i head duo Ir) :iyplnU'Sp rickol.o, hydro¬ 
cephalus or mioi’oeoi^liuUi.o/* For \)ul\\ sluclui^s, llu? jiuhjorls 
were well infants ''living iincUu" as ne arly ideal (HJiKlilions an 
institutional life portniUod/* There' nunains the prolial)ilily 
tliiU faetors no^^ativedy relatr-d (o head aiw opruatod in (ho 
soleoLion of Uu* saiuploj; - Ihi* prfdialdUty ttuil inf ants avalhible 
for in-paUe.nt l eseanh h*M(l Uf )n’ siiiaUer in )n\Kl nirth than 
infants soleetod at random, 

A sc'concl niaj(»r findin^^ froni Table' lIMs th;\i,wilh parlieuliu’ 
reference t(j tin* middle' and upi>i*r ime:io-er(HK>riiio [p'oeips, inemn 
head girth is ned slgiiifieaudly diffeo e'nl on infants enrolled in a 
prograniof pcdialrier ^'uidanre than oi\ infanl.s loss ln)inot.':enoe)us 
for dietary and luiallli rare, At no ago ran llio nuOiiu from Liu? 
proscribed intake' iUmUes hejn*gardeMi as de^jK'iulably largeu' than 
thal deincUngliu? enUer ranf^c ed tiUakn. Tin* incre'ase' in rnesin 
over the interval fre)in (hreui innnlhs to two yesirs is llu* same 
for the prescrlbod intake* sludii‘s ((i.d cm.) as f<>r llu* widej as- 
jjortment of sludle's (N)mliinc<[ hi Table* 9. 

Studie.s pertaining to llie? asscMMullem betwe'em rale* ed growtli 
in head rireumferenci* and enirly IncJusioP in tJio dieini'y of 
special vitamin and minej'al supphonenls art* llmse of Blali and 
Scliuplro(G), Jnslln and llidms (IH), and Hhoads and utlKO's (HG), 
Blait and Schapire) inve'stigale'd the* ndalieinship <jt hemd girlli in 
infancy to inclusion In tlh* die'iary of a e*ereal mixlure.' essperially 
enriched with vitamin D and rnlneuaiLs, Thi^ suhjeH'ti; were 13G 
well ifiTants dislrihuUsUn age ove'r tin? first two poslualalytsirs 
and '^observed forporioels varying from six w'es'ks le) oiu'year.^^ 
For those observed during e.*arly infancy, the Imsie di(*t imduded 
cow\s milk with dexlrimaUee.se, eiraiige juice, and <:<u\ live’r oil. 
Cereal was added at lliren* months, ve'gcluljU's and soups at five’ 
months, eggs and [)uddjngs In the ninth nmnlh, Sixly-six iJiJanls 
were fed ‘'the commonly use^d ceresil.s'' and 70 the ceoM'al mix¬ 
ture rich in minenmls andvilamknB. Ne) information was afford¬ 
ed on the numbers follow(?(l for six weeks only and for longer 
periods to one year. He'ad girth ave*rages at ciglUeen monlli.s 
of age exceeKlcd Llmse at lhre*(* months by?,3 cm. for Ihc exper¬ 
imental grou|jand7.4 euii, feir tlu’ ceudrol group, Ove r ihe* same 
ago interval, tlu* differeru’e in llu* com)ioslte ni(*ans (rom 'Paldr 
9 Is 7.7 cm. 

Joslin and U(»!m:/ sludy also dealt with the asraji iaticm In-.. 
Iwcen gain in head clriaimfiouMUM* and '‘amoviiu (»r vitamin IS 
complex In the diet/' }Ic*ns 1(30 infanls urn* followed ‘h>vei 
a period of one year'' Ihroui'b a p(*(lialric elinic, 'Plu* basic 
diet consisted of milk, water and caibohydrale, with the adililiun 
of cereal and vegelables after six months of agf*. Half llie group 
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was prescribed a special mixture of carbohydrate with vitamin 
B complex. The average gains In head girth were 9.8 cm. for 
the experimental series and 9.3 cm. for the control series. In 
the absence of evidence that the two series were equated for 
age or head size at the beginning of the studyj It Is not possible 
to evaluate their difference In gain. Moreover, since the spe¬ 
cific limits of the one-year perlod(s) arc not designated, no 
fruitful comparisons can be made with findings from other 
studies. It is Improbable that the period covered was the first 
postnatal year - this follows from Table 9, where the difference 
between the composite means for White Infants at birth and at 
one year Is shown to be 11.7 cm. The figures reported by 
Joslin and Helms more nearly approximate the rise in the com¬ 
posite trend of 9.7 cm, between the ages of one and thirteen 
months. 

Rhoads and others Investigated the Influence of supplements 
of vitamins D, A, and B complex on the head girth of 233 male 
Infants under dietary supervision from an average age of six 
postnatal weeks until the end of the second year. Four dietary 
subgroups were formed. All were prescribed a basic diet which 
included evaporated milk and orange juice from the first exam¬ 
ination; banana, cereal, and pureed vegetables and fruits by six 
months; and egg, meat and potatoes by one year. In addition^ 
one subgroup each was supplied the following daily vitamin 
supplements; IID U.S.P, units of D; IIOU.S.P. units of D and 
2,250 units of A; 1,600 U.S.P. units of D and 15,000 units of A; 
IIQ U.S.P. units of D, 2,226 units of A, 0.5 mg. of and 0,2 
mg. of Bg. Analyses at ages three months, one year, and two 
years yielded no statistically significant differences in head 
circumference between any of the subgroups. For all four sub¬ 
groups of White males combined, the mean at two years sur¬ 
passed the mean at three months by 9.9 cm. Over the same 
period, the increase in composite means for White males with¬ 
out regard to diet (see Table 24) Is 8,8.cm. 

How may the foregoing studies on '^head girth In relation to 
diet^’ be summarized? First, it must be recognized that they 
lie within a somewhat restricted nutritional zone. All of the 
groups compared probably typify nutritional standards between 
"^mtldly Inadequate^' and ^'optimum." Within this zone, the 
over-all finding is that no positive relationship between diet 
and head circumference has been demonstrated. 

Head girth in relation to disease 

There Is a paucityof head circumference data on groups of 
Infants hospitalized for ill-health, diagnosed as having a spe¬ 
cific disease, or appraised as poorly nourished. Bakwin and 
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Bakwln (3) compared tlio head girlhs of 12C liifaiils having: 
''typical facial eczema” with those of 775 Infants hospitalized 
either “as healthy Itoardcrs or beciuist? of mild respiratory 
Infections,” Boih samples were* eomjw.sed of Wlilto infanls of 
"low income” families. The records on the eczematous infants 
were plotted in relaliun to the mean trend for tim non-eczem- 
alous Infants - 60 per coni fell above Ihn trend and 40 per cent 
below. U was Implied that the tenduncy toward larger lieiul 
clrcumfcrenco found among the eczenialous Infants Itullcatcid 
that ''constitution Is a factor In l)>e etiology of eczema,” Un¬ 
fortunately, Bakwln and Bakwin's malerluls were not reported 
In a form which allows them to be quantilallvely aligned with 
materials from oilier sludie.s. 

Chapin (9) and Flelschncr (11) each studied head circunitor- 
ence on "hospllal pallcnLs,” many of whom were coitsldered 
"much below par.” Their samplc.'i were obtained at New York 
City - one in 1094 and the otlier around 1905, Table 14 place.s 
combined moan.s at lliree ages from (tio.so sludies in juxtii- 
posillon wllh ciimimsile means for like agc.s from Table G. Also 
exhibited InTah’lo 14arcavurage;i rcpre.senllng lwo.subdlvi.sions 
of Flelsclmcr's dala. 11 will bo recalled Ihai this investigator 
classified appruxlnialely 40 per cunt of his subjects as poorly 
nourished and 25 per cent us well nourished, 
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sed by "hospUal patienls” \V!i.s not ae.sriibctl by oilhor Chapin 
or Flelschnor. Chapin comnierilod lhal many of IUh .subjocts 
were "much below par," FlcLschnor menthJtujd Ibc "probubil- 
Ity" that a number of his were horn ureinulurely. InspecUon 
of Tables 3, 4 and 5 will show Chapin’s means lo be the sinall- 
est listed and Flels diner’s to rank next, 

2. Mean head girth is markedly larger for llio hospital pa¬ 
tients rated as well nourished than for those rated as [Kiorly 
nourished. Flelschner made reforcnco Ui the probubilily Iluvt 
a "large niajorlly" of the poorly nourlsluid group was "pre¬ 
mature.” In this connection it Is relevant lo note that tlio 
sample of premature infants studied by Mohr and Bartelme (22) 
yielded a mean head circumference at age nine month.s over 
two centimeters higher than that from the Infants Flclselmer 
classed as "poorly nourished." 

3. Mean head girth Is no larger for Fleiscbncr's "well 
nourished" class of hospital patients than for the composite of 
White Infants used In deriving Table 9. For example, at ago 
six months the mean on the Infants appraised as*well nourislicd 
Is 42.6 cm., while that reproduced from Table 9 is 43.0 cm. 

Head girth in relation to prematurity 

Data for head circumference on Infants born prematurely are 
available from Mohr and Bartelme (22) and from Talbot (31). 
In Talbot's study, "the criteria used In establishing pi'ematur- 
Ity were weight, stature, and general considerations, such as 
facies, texture of the skin, undeveloped nails, cry, un.stable 
temperature and history of expected birth"; Mohr uudBaiTolme's 
criterion was "birth weight less than 2,500 gm." Talbot's 
subjects were considered "from four to ten weeks prenialure"; 
Mohr and Bartelme's had a mean gestation period of approx¬ 
imately thirty-four weeks, Talbot used statutory age; Mohr and 
Bartelme corrected statutory age for the estimated amount of 
prematurity. Talbot's data afford a mean one month after 
birth; Mohr and Bartelme's data supply means at older ages. 
Table 15 aligns both studies with comparable materials on lull- 
term infants, (See Table 15, p. 45.) 

It will be seen that: 

1. At the end of the first postnatal mouth, the mean head 
girth of the premature infants studied by Talbol is 30.9 cm. 
(12.2in,) - roughly equivalent lo the mean head girth for normal 
fetuses one month prior to birth. Tlie moan from Table 9 for 
North American full-term Infants age one month Is higher by 
5.7 cm. (2.2 In.), 

2. At the ralddleoE the second postnatal year, Ihe mean head 
girth of the premature Infants followed by Mohr and Bartelme 
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is practicully (hril/or full-term iufanLs, (Acljur-Jtment 

of the premature mean at cliOUoea nionlh^jLo Mlalulory a(.'e would 
only rodune It from 47.9 cm, to 47.G cm,). 11 will be iMunillod 
tliilt Mohr and Marirdmo'a .subJccLs wore Dio rcclplejil.s of ex¬ 
cellent po,stinUal care. 

The Kcnorali^atloii wldch accrvic^; Is thul Uio moan trends 
(or head circuiuferonc(f <m infants b<*rn '‘prematurely'' and 'hU 
term" gradually ronver^^c durhij^ infamy. In relation lo tlio 
trend for [uU-lerm lafaiils, Iho trend (or [iromaturo Intanly 
ascends from a lower loved at birth tu hoeoino almost super¬ 
imposed by Iho middle of the socdiul year. 

Head gir th in re[a.ljnn lo bfrlh,niokUnij aiirt hirtJLOrdc'x 

AnthropomolricalLy comparable data for liead clrcuinf(n'onco 
at birth are available fj'ojri Calkins (h) and 'nber Tiber's 
sample was drawn without vefcriMico lo birth inoldini;, while 
Calkin's sample repre.siM)ls lioads lar^ody (riu‘ from moldlnij^ 
1. Q .. births by cesarean socUori or hr (Modi exlracUon. Dolli 
Invcstlt^ators measured the maximum pm'Unotor of llie head 
through iho glabella, usti^g ‘‘visry sUghl uniform pressure." 
Their subjects w(?ro all full-term, viable infants, and the means 
obtained were, for Calkins, 39.2 cm, and, for Tiber, 33.5 cm. 
(see Table 1). Calkins' numii (N - 27) is 1.7 cm. lugher tluin 
Tiber's, and 0.0 ion. Idghi'r lhan the composite mean from 
Table 9, The significance ratio:; from t)olli comparisons allow 
the inference that full-term noonates* have a sfuallor iicad 
circumference following Ihelypbml i)irlh process tiian following 
cesarean .section, 

Bnkwln ami Dakwin (i) (aunpared iiman.s for Insid fjirlli de¬ 
rived from measurenuM\l of H12 first-born infants andihil infants 
of later blrtii orders. Both series of data were accumulated by 
the same anthropometrlsl, utilizing Wldto nounates delivered 
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at four New York City hospitals. The "Uiter-born" sample 
gave a mean of 34,5 cm. A mean lower by 0,3 cm. was secured 
from the “first-born” records. 

One other relerence treating head circumference In relation 
to order of birth Is that by Williams (36). Three decades prior 
to publication of the Bakwln and Bakwin study, Williams re¬ 
ported that mean head glrlh was "somewhat larger" for "chil¬ 
dren of multiparae than those of prlnilparae.” While no quan¬ 
titative material on different parity classes was supplied, Ihe 
notation Is consistent with Bakwln and Bakwln^s finding oi a 
slightly smaller mean girth for ilrst-born neonates than for 
the aggregate of neonates of otlier birth orders. 


Sex differences in head girth 

Answers were sought to the following questions; What Is 
the average head circumference of males and females at 
selected Infancy ages? Is the head circumference of the typical 
newborn male larger than that of the female? Does tlic differ¬ 
ence between the sexes Increase or decrease during infancy? 
How widely dispersed are the measurements of head girth for 
male and female Infants at different ages? Docs variability 
change appreciably over the first two postnalal years? Do Uic 
records oi head girth for one sex show greater scatter than 
those for the other ? 

The method employed was that of first compiling Tables 16 
to 2,3. These tables bring together all of tho available cenlral 
tendency and variability values for full-term malo and female 
Infants at each of eleven ages - the same eleven ages as were 
used in constructing Tables 1 to 8. The tables arc self-explan¬ 
atory. 

The next step consisted of utilizing Tables 16 to 23 to derive 
an over-all representation at successive ages oi the central 
tendency and variability materials on White Infants of each sex, 
Except for rejections on either of two counts (to exclude non- 
Whlte data or to avoid duplicate use of White data), all oi the 
figures assembled for a given age and sex were employed, The 
specific rejections were as follows: From Table 16, Stuart 
(1934), Ito (1930) and Holt and Howland (1919); from Table 18, 
Stuart (1934) and the Negro data of Rhoads and others (1945); 
from Tables 19 and 22, Stuart (1934) and Holt (1897); from 
Table 20, Stuart(1934); from Table 21, Stuart (1934), the Negro 
data of Rhoads and others (1045) and Holt (1897); from Table 
23, Siuart (1934), the Negro data of Rhoads and others (1945), 
Ramsay (1653) and Holt (1897), 
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and Redflcld (1945) 

19 

33.8 

1.2 

3.0 

36.2 

m.l 39.R 

40.8 

Ge«telL acvd H^otRfvaDn (1916) 
Inara Oiild Welfare 

14 

39.0 

1.^ 

3.1 

36.2 


40.6 

Reaeercb Stnila\ (1031) 

21 

39,3 

1.4 

3.S 




Dayiey and D^vis (ll>3S) 

31 

40.1 

1.1 

2.0 




Boyd <1945) 

6S 

38.4 

1.4 

3.8 








FeTwnlq^ 



Mercdllh (1944) 

25 

36.2 

1,3 

3.5 

15.6 

37.3 39.0 

40.S 

WaaVibiirn and RcdTlelO (1945) 

22 

37.R 

O.fl 

2.0 

16,0 

37.1 1R.4 

V),2 

□eaoii and Thonpaon <l93fl) 

12 

35.1 

1.0 

2.6 

36.5 


39.5 

Bayley ajid DavLa (193S) 

27 

30,8 ' 

1.2 

3.1 




Boyd (1«5) 

Iowa Child Welfnre 

17 

37.2 

1.3 

3.4 




Rejaarch Station (1931) 

6 

37.6 
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CtP^I”lK^'Hf’J*r I' I’iK^T IJO’iTH'T M‘p n i j "'• I r i n '• ' rr>ilr/<l t^nilfin'v fliiO 

vAiirtljiH^V vnlnps^#''t rill-if^i -' 1 (c'*fllp nifjiriiA. ri(r v^lvint 

n 11> MfflOH C r ri - f<iiiirp<i A“pr>( n<* ttiijiiirij. 


Mril - I’rf mil I lr*j tfrtwi* 

I'lV’p'il i\;ni''i '» '^''1’ '-** V 'i' !'• ^*1 nn 




Stiiar 1 1 I'Mt) 

1 

H 

1.1 HJ 


1 4.i 

lu.l 

ll.H 


44,0 

Vic'.nrs n M Sti- 

III (I s 11 i H’ *’ 

'lit, - 

1 . J . 1 

V'.Z 

11.J 

M.ll 

‘l.S 

-HM 

44.1 

Ucrr lilf) 4 ^ 

M; 

■1". f 

P.l I,f 

1/.H 

V/, J 

M.O 

11.? 

■U.s 

41. f) 

Rlf'vlnfl /’I'/J'i't 

ii< 

1 1,'- 

J 

1?.’< 


’1'^. .1 



■14.0 

foitli'-ifi^ M'' 1 

M ,*.4 4 f 1 .1'.^ V, 

4 1 4 

1 , J A U 

1 


V*. 7 

11. 1 


42 , r. 

C;r«ipll mil 

■ 1 ,'t. i r^lH*! 1; 

!■*, fi 

", * ,4 

VJ.l 





42. :i 


Biil'l>«ii>» ^ »11"' 

fi^no\ r ii « j ^ 

foift niil<r VrUnrr 

SeSTAfl I I > M '« * 1 '' • ' * \ * ^ 

HavIpv n'^Mlivi'i (* His ^ *1*'-' 1 J 

Dnl(»ln n’kMIn^ I’l i ‘S ■'' J Hi Hi 

Rrtvi (rus) '1 ' 11 H s 

Klinarlu Hill nl’irM f rMS'l 

flimr ni Vt J II 1 J 

Vp.^lU l’> 'I >1 » 1 

<!Ttr,fr 

TrtHini n'»:in <i'i 

H n J n -. 


Siiiiiri (1*1141 


1". J 

\,i 1.*' 

\'i. £ 

H'.S 

Ifi, 1 

41.1 

41, K 

4 2.<i 

Vlekf rn nil \ Siiiar 1 / 1 

IJ1 

1II ji 

1,.' 

'1 

VI, S 

Vi, 2 

V*. <4 

41.7 

U.fl 

McrciUlU / 11^44 » 


1 1,4 

»,? HI 

Vr \ 

V,','1 

'I'LT 

111,2 

4l,fi 

42 J 

fficMnr^ n‘fyn 

'f'l 

4 J. J 

J. 1 J,'-' 

4'’, n 


IH, J 

H. 0 


41.,1 

ffashl^irn flinl iVilHrl.l Jl ll'i 

4i( 

H. 4 

1 II ?,'l 

I'J. 1 


VI/; 

1(1.11 


41.2 

Cipiell 0J»1 Till*’(I'll*^! 

1 1 

VI. 4 

1.1 J.l 

V, 5 





'10. 0 

nflilniri, K1 11*''in- /ii' 1 










IlnrllPv (lOlOl 

1? 

VI, 4 

J 1 S.1 







Btiylpy fi'il Oovii (I'l.lS) 

'i'i 

I'l. J 

1.1 2 







Pjflhpin niiil MnVtfui 

J , 'ill 

VI 2 

1,1 Vfl 







Ooj^l (10451 

I'i 

.tii.*; 

1.2 HI 








CrfliTr 

TiillKit (lOi-h *.|S in, 4 

To-*3 (IuM 1Irll>irp 

Rc4caii.li Sl!|l |ihi f, V*1M n H-1 
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CHILD DEVELOPMENT 


TAOIT. ig 

HEAD CIRCUNFKRENCB at age six months (Cenlinclera)! ronlral Icmlcncy 
Arvt\ voTVfthlllty v«\iic* for omi liifnixv*. 

The values ilrawn from tflj^htern Hartli AmarlrUfi AtiMllci, 


Hlhi- rofrrnUles HahV- 


Inve^tlijAtor 

N 

Mcnn 

.s.n. 

V 

rirn 

ID 

25 

75 

on 

rum 




Mil 

ga 







StunrI (1M4) 

45 

44.2* 

1.1 

2.4 

41.8 

42.5 

43.3 

45,0 

45-1 

46.0 

Vickers nod Stuort (1W31 

117 

44.0 

1.0 

2.3 

41.8 

43.7 

13.1 

•M. 8 

45.4 

46.3 

Meredith C1944) 

205 

41.7 

J.1 

2.9 

40.4 

42.2 

42.9 

44. S 

45.4 

47.2 

Tlichiorf [Vm'i 

SB 

43.3 

1,0 

2.3 

41.^ 


42.') 

44.2 


45.9 

Washbtsro and Rcdficld (IMS) 42 

41,4 

1.2 

2.7 

41.0 


•12.6 

44.2 


46.3 

Oeseji nnd Thompson flMfl) 
Icwn Qilld Rflirare 

15 

41,fl 

0.9 

2,0 

42.4 





45.4 

Rca*atch Station <1011) 

40 

44,3 

K6 

3,7 







Deylcy and Dnvis (1935) 

.10 

44.9 

1.2 

2-6 







QaVwin ruJ Pokwln (iMrt) 

ir. 75 

43.2 

1.2 

2,7 







Boyd (IMS) 

M 

42,4 

1.2 

3.7 







Molt (1097) 

.. , 

43.5 









Qrover (1915) 

14 

42,5 









Ctum (1916) 

250 

44.1 









Molt 0nd MiivIdikI (1019) 

c.lOO 

43,2 









Talhot (1924) 

BnLii'Ain, FllirorQ ond 
TIfldUy (1930) 

25 

42.« 









23 

44.1 









Mohe nnd BnrUlme (1034) 

5 

42.0 












PrmaiBH 







Stuart (1934) 

57 

43,1 

1.3 

3,0 

41.0 

41-4 

42. 1 

43.9 

44.0 

16-2 

Vlckora and Stuort (1943) 

131 

42,9 

1.2 

2,8 

40.2 

41,4 

42.0 

43.G 

44.5 

46.8 

Meredith (1M4) 

lAO 

42.4 

1.3 

3,0 

38.R 

40-8 

41.fi 

43.2 

44.0 

45,2 

Richdorf (1925) 

50 

42.3 

l.,1 

3.2 

39.2 


41.5 

42.9 


44.8 

Washburn and ReJficlcI (1945) 41 

42.4 

1,0 

2,4 

39.9 


41.7 

43.9 


44.4 

Oeaell nnd Thempaon (193B) 
Iqwii Gilld Welfare 

19 

42.2 

1,0 

2.4 

40.4 





44.8 

Research Station (1931) 

19 

42,7 

1,6 

J,8 







Baylcy nnd (1935) 

2B 

43,3 

1.2 

2.2 







Bnk»/la and Qakwin (1036) 

c,85 

42,1 

L2 

2.8 







Boyd (IMS) 

13 

41,2 

o,a 

1.9" 







Holt (mi) 

■ I - 

42.2 









Qrover <10IS) 

ll 

41,5 









Crum (1916) 

176 

42.9 









Holt and llowlond ()9l!l) 

c.lOD 

42.3 









Talbot <1924) 

25 

42.1 









Swanson (1926) 

Baldwin, Fillmore and 
UarUcy (1930) 

30 

40.0 









19 

42.2 










♦Thfl nvann U repartocl as 4^-.9* tlw tneUlnn qb 44»2. "Hwic l» uppiivently n lvpo^rApl\Lcn.l 
error in tlie caae of the mean. 
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TAnir, 20 


HEAn riHnuF'Fiur’V^ r at A^»r rrf-jn i-'m *r *): 

VftrliitpNJty vnli(«i iut full-lprsv ^t?l» 4fk I 

af^ (lrn»n f f Ihlrtpcn Awfiririio iliiiHpi 

I 11 1 rif l?ip cftA r 4r I if r 1 p 1 h'I nf 


roniffll teofloncy uni) 
1 nf nril I, Ttie vp Iwoa 
. tftf.le a Inr 

nprll PAt^pIp, 







Wlnl- 


ForcfniiI gb 


MjikI- 

InvciUqiitnr 


S.ll. 

V 

PIPT! 

t 10 

25 

55 

90 

num 











Slupri 0910 

41 

4f.O 

J.l 

7.4 

41.A 

44,4 

45. 1 

44.7 

47.4 

44.4 

Vlckerp m>rl SiMPrl (I'MI) 

US 

44.« 

l.O 

2,2 

41.1 

44.5 

45. 1 

46.5 

47,1 

49,0 

Mcrerliili a^ii] 

249 

4<;.6 

1.2 

2.7 

42.5 

44.1 

44,7 

44.4 

47.2 

49.2 

Riclxlnrf flWO 

40 

44.4 

1.2 

2.<5 

41.0 


44.0 

46.2 


49.0 

fnihUirn aivI Hcririel 1 t\W\ 

.1fi| 

4Ti.1 

1.0 

2.2 

41.0 


44.7 

46.1 


47.1 

Oeiell Pivl 

Biildwln, Fi 1 J-vire fl»»l 

1? 

44,9 

1.2 

2.5 

41.9 





4A.6 

llftlley r 10.10) 

I&ffl Oill'l Hpftfi 

T| 

4A.0 

l.fi 

1.5 







Sdiearrh IitnUort MOIl) 

,1^ 

44.2 

1.1 

i.n 







Biylpy Afvl DmvIb HOH) 

11 

4?.0 

1.2 

2.5 







Bihwln arvl (lOlA) f*.TO 

44.2 

M 

2,9 







Do)t] (190) 

24 

44.1 

1.1 

2-5 







Crum MOlfi) 

211 

45.A 

Fe p P If! 

a 







Sluflrf (19.14) 

U 

44.H 

1.4 

.1.1 

42.1 

42.0 

41.n 

4S.A 

46.H 

47,9 

VkV«ra orvl fiiiiAri (194.1) 

121 

4^.7 

1.2 

2 .7 

42.1 

4.1.2 

4.1.0 

4S.4 

46.1 

47.9 

bsrcdllh (1(H4) 

71f> 

44.2 

1.2 

2-7 

41.1 

42.H 

41,1 

45.Q 

45.0 

47.2 

FicMorf (19^5) 

49 

44.7 

1.4 

.1.1 

42.1 


4.1.9 

45.S 


40.S 

Vpihhurii ArvI (194S) 

.19 

44,2 

1.2 

2,7 

41..1 


41.5 

45, 1 


46.5 

Ceicll prvl Tli'V'^r'ii (1914) 
Eairltlnt Fill’^ra pi>1 

1? 

41.0 

1.2 

2.R 

42,2 





46.5 

IMky (19.10) 

Imp Chil<l Vfllfare 

Ift 

44,2 

1.0 

4 .,1 







Veicarch Sinl imi (10.111 

24 

44.5 

1.5 

1.1 







Qpylev and PAvit (lOlO 

29 

45.4 

1. 1 

J.O 







!)«V«ln pr>l BpkKin (I0lf») i 

r. TO 

44.1 

1.2 

2.7 







Crim (igiO) 

IFll 

44.7 









^ohr flmi OarleW (lOH) 

4 

44.1 









Boyd (1*J4S) 

4 

42.1 
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CHILD DEVELOPMENT 


TAQU II 


HEAD ClBCirUPeR^NCC AT AQR 0?(E; Year (rAntloD tflrtf): Cfipitml lemlency «nrl wiiri«h Lilly 
Va1u«>^ lor luM*|Arn and fnat/ile Inranla. Tfia vultifli af* 4lr««n 

Tran a^Klean North Aaafican iludloi. 


InvestlRdtor 


N U-ai> fi.D. V 


Mini- IVrcfrniJUi 

DSLn 10 15 75 90 


Hai I- 

plin 


5*lUi 


SkUHrt (1034) 

37 

47,2 

1*0 

Vickers orxJ SUiari <1W3) 

IIJ 

47.1 

l.l 

WeieiUlh (1944^ 

25» 

46.6 

1.3 

VaalitKirn anl Rc<irieic1 (J945) 

40 

46.6 

l-O 

Oeaeli dni (1930) 

Daldvln* Flllmcire and 

19 

47.3 

0.9 

TJaJleV 

Iowa Child lelTar# 

33 

46,9 

1.3 

Reaedrcli Station (1931) 

26 

47.1 

1.5 

Dayley anrl Duvia (1935) 

20 

40. S 

1.3 

Dakwln and Dtikwln (1936) i 

C.60 

46.5 

1.3 

Onyil (J945) 

Rhcificla RLii outers (liMS): 

24 

45.5 

1.2 

WIiIIb 

134 

46.4 

1.3 

NoRro 

99 

46.2 

L.5 

iroit (IB97) 

... 

45.9 


OrovcT { 19J5) 

11 

44.6 


Crum (1916) 

254 

.47.1 


rtolt ^nd iroviar«] (1919) c 

.100 

45.7 


Talbnl (1914) 

15 

46.0 



2,1 

45.1 

45.6 

46.5 

47.9 

4H.6 

49.3 

2.J 

43.4 

4S.5 

46.S 

47.B 

4B.4 

49.3 

l.B 

2 .2 
1.5 

43.6 

44.2 

45,4 

4S.I 

45-9 

46>6 

47.6 

47.3 

4B,5 

50.3 

49.2 

45.5 


2.5 


J,3 

2.1 

2.5 

2.1 

3,2 


SLiiurt (1934) 

411 

46,0 

1.4 

3.0 

43.6 

44.1 

44^9 

46.0 

47.0 

Vickers nnd Slitart (1943) 

I2J 

45.9 

1.3 

3.fl 

43.3 

44 .3 

45.0 

46.7 

47.7 

MerMiUh (1944) 

230 

45.4 

1.3 

3.8 

42,3 

43.8 

44.4 

46.3 

47.3 

Washburn ard RedTieltl <1915) 

42 

4S.5 

1.2 

2.7 

42.4 


44.6 

46.4 


Oeseil and Thonrpaon (1938) 

24 

45.0 

L.l 

2.4 

43.3 





llaldsiin, Fllitrore ard 










Hadley (1930) 

23 

45.4 

3,1 

4.7 






Tuva Child Welfare 










Resesreh Station (1931) 

25 

4S.5 

1.2 

3.6 






Dayley and Davla (193S) 

27 

46,8 

1.4 

3.9 






Bakwln nnd Dattwin (\936) 

C.60 

45.5 

1.1 

3.4 






Ifoll (1B97) 


44.6 








Qrover (191S) 

12 

44.9 








Cti/m (1916) 

228 

45.9 








Holl BDct 1l<F4laKl (1019) c.lOO 

44.5 








Tnlbnt (19Q4> 

25 

46.0 








(IMS) 

4 

44.9 









<9A 

i9A 

45.5 

4B,0 

47.9 
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ilOWAIU) V. MEIUvDlTH 


TAni/F 17 


HRAD ClHnlH^rWF^^'^ at Arif r!*jl> 7 PFV HOMH'? Uni (srt>i 

«ni1 Vfliirt^nMv vbIur* lnll'tPrK t>Aln Br\'| Jofania, 

vbJiipb nrfl i!iovn f^uiripcrt Vr^illx AnorJcflii 'QlurH^a. 


I enrliincy 
TIid 


InvciU^AKir W 


SluBfl (19W) M 

Vlckeri aitl Ttiv^fi V'^'l 

Maretlilh (IWi) iM 

VflsNnrrn afil l 

QflJrliriit, Fl ll*Vife flf >1 
HAlleyO'^^O) U 

Ini QiUd ^<'lfi»rr 

Retcirrh !)1 at i(4i 

DiyUy ini IVivU Ji 

. Hell 

Otmer (19111) U 

Crita(19[A) I^l 

lldil irvl II<tv1biiI (19l9 ( r.Ki'’) 

Tfllljnt (| 914 > 1 ^ 

klohr jtnj Barl«l«n (t9H ) A 


I 

AH.H 
4« ^ 


'»,fK 


WlrtJ .v 


Pp m!fU Ilea 


Uul 

V 

W.TI 

10 

25 

75 

90 


R4I 

•3 







1.1 

1.4 

47.fi 

47.4 

1 

47.B 

.•50.9 

51.1 

l.l 

1.1 

4A.1 

47.1 

4fl.O 

49.4 

50.1 

51.B 

1.1 

3,5 

4S,A 

4ri.7 

47.5 

49.1 

49.9 

51.7 

iJ.A 

1 .7 

4S.9 


47.9 

4fi.!l 


50.0 


^“,4 J ,1 


4AA 

n.i 
V..’7 
4A 4 


1.1 


a,<s 

3.A 


4*1.A 
4A.,1 


'o r4l»q 


Sloiri (1934) 

44 

47.4 

1 .4 

Vlclteri arhl BUmcl (1943) 

in? 

47.4 

1.1 

MarnlUh (1954) 

104 

47.0 

M 

fdiHxjrn flr>l FiilfleM (1955) 

Dald«li\, PillivJis a(«1 

lladlfly (1930) 

39 

47.0 

1.4 

21 

46.H 

l.A 

lUyliy ini Divli (19,151 

3.3 

4H.0 

1.1 

IloU (lfi97) 

, ,, 

4S.9 


Orover (1915) 

7 

4.5. ft 


Cnn (1916) 

17H 

47.1 


Holt iml llnliitl (1919) c.lOQ 

43.7 


Tilbol (1934) 

15 

47 .A 


S»Bnicn (1916) 
lori QiUjI Vclfarct 

30 

46.0 


Biieirch Slntirfi (1931) 

15 

47,4 


Uohr and Birlc lias ( 1934) 

fl 

46.3 



JO 

44.fl 

45.7 

4ft,4 

46..3 

49,3 

50.1 

3,5 

41.9 

45.6 

4(5.5 

46.3 

49,1 

50.1 

l.ft 

4,3.9 

45,J 

4ft.0 

41.fl 

46.6 

49,6 

J. 1 

43.4 


4ft.1 

43.0 


49.6 


l.fl 

3,7 
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CHILD DEVELOPMENT 


TADLE 23 


HEAD CIRCUMFEPENCE AT AGE TWO VEANS (Ccnl Imo lcr») : reiUrnl loiirlrnoy und 
varlsblllly vnlucs for ruH-lcrm nrnle anil Icmalff lofnnli. Thn 
volucB arc drnwn froP!i fiflAirn Nortli Amt^rlrnn bIiiiI1(<a- 







Mini- 


Perceni11«9 


Mnki- 

rnvesll¥;QtQr 

H 

Mean. 

s.n. 

V 

nn 

10 

25 

75 

GO 

rsim 




Male.a 







Stunrt (1934 V 

26 

50.0 

U3 

2.6 

47.8 

4R.2 

49, 1 

50,9 

5L7 

52,0 

Vickers and Stuart (J943) 

103 

49.6 

1.2 

2.4 

46.0 

4fl.l 

48.7 

50.4 

51.2 

52.0 

Meredith (IWI) 

186 

49,3 

1.2 

2,4 

46.7 

47,9 

48.4 

50.2 

50.9 

52.3 

Waahhurn nnd Redfiald (1945) 
naldwirij Fillnvore btxI 

40 

49.3 

0.9 

1.8 

47.6 


48.7 

49.9 


50,9 

iradiey (1930) 

Iowa Child Wcirure 

25 

49,4 

1.3 

2.7 







Researcli Station (1931) 

17 

50.0 

1. J 

2.1 







Bayley and Bavls (1935) 

Rhanda nnd others (1915): 

24 

50,7 

1.4 

2.8 







WIvite 

134 

4R.8 

1.3 

2.7 







Negro 

99 

48.5 

1.5 

3.1 







Rnmsny (1B53) 

4 

48,7 









lUU (VMT) 

t 

AR.l 









Orover (1915) 

14 

48.2 









Crum (1916) 

201 

49.3 









ITolt and ITowlnnd <m9) e. 

.100 

48.7 









Talbot (1924) , 

10 

49.2 









Mohr arvd Tlartolmfi (1934) 

3 

50.3 












Pemaloa 







SluArt (1934) 

30 

48.2 

1.3 

2.7 

46.2 

4<i.S 

47.2 

49,2 

SO.O 

50.5 

Vickers and Stiinrt (1943) 

104 

46.2 

l.'l 

2.9 

45,5 

46.3 

47.1 

49,1 

50.2 

51.4 

Mereditls (1944) 

165 

46.0 

1.2 

2.5 

45.0 

46.4 

47.1 

48.0 

19,6 

51.0 

Washiburn and R^dileld (1945) 
Ualdwln, Fillmore and 
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The aynlluKsUi derived 1 h pre.seiiled In Table 24. The upper 
porllon of tlilfi lablo affrird:^* comiKniKo means,^ slandurd cie- 
WatlonSp^^ and rot?fflclriU!; of varbUlon^l for full-tcrm White 
Infants of each sox. Tn the lowuir iMJrllon of the table are ad¬ 
ditional columns ix)rlrayiiiK the romiKJsite range, the typical 
rangCj the lyplral <llslanr(' betwemi the lenth and nlnetlelh por- 
cenllles, and llie lypiral InlerquartUe distance tscvcnly-flflli 
perconlUo iniiiUN Iwenly-fKlh i)ercentll(’). There l.s the Htatls- 
deal distinction bidweim tin? ‘‘roiniKjislle*' and Ihu 'typical'' 
values. To llhifUrati,', T)o‘ standard deviation for 

males ut birth Is tl)e shnuhird deviation of erne distribution 
formed by "ctunblnlnK*' the dlrdrlbutlons from several studies: 
Thetyplcal liderquarttle dislance fornralcs at birth is the mean 
obtained by 'hiveruglnfj;'' tluj liUerquaiTIle values from several 
studies. Similarly, the? *''romiXislle range" for newborn males 
Is the difference Ijetween the minimum and maximum records 
reported, while Die "typical range" is the moan of ihe range 
values from differtmt studies. 

Findings from Tabli? 24 (liX** differences for Norlli 
American White Infants Inirn at term) are; 

1. Male infants exceed female liifunty in moan head girth at 
all ages from birth t<* twoyrsirs. The difference Increases over 
the period from blrlli to six numlhs, and remains practically 
constant during the sucrnedlng elghtmo^ months. In magniludo, 
the difference approximates one-nnjrth inch (0.0 cm,) at birth 
and one-hall Inrli (1.2 I’ni.) between six months and liie tMid of 
the second year. 

2. Al blrlh, mean hi^ad girth is 34.6 cm. (13.0 in.) for male 
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TAniF 21 


HEAD CTRCUMFRKF^NCT ( Out inr t c rs ): tViUrnl iru-lru^-v 
VnJuus for Wl»Uo InfnhM nf rncW 'H nrUriT i n 

tUirUw tUf^ prrlo-l IRQ1)-I<i15- .j 
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infants and 33.D cm. (13.3 tn.) for female Infantn. ExpresjiGd In 
relation to these birth values, the meana at two years ure hlffh- 
er by 14.7 cm, (5,8 in.), or 42.6 per cent, lor males and 14,1 
cm, (5.6 In.), or 41,6 per cent, for females, The smallez' in¬ 
creases lot females reflect the dlyergev\ee of Ihe sexes 
the first six months. The means at six months surpass those 
at birth by 9.2 cm. (26.7 per cent) and 8.6 cm, (25.4 per cent) 
on males and females respectively: In contrast, the means at 
two years exceed those at six months by 5.5 cm. (12.6 per cent) 
on males and 5.5 cm. (12.9 per cent) on females. 

3. At all ages between birth and two years, the composite 
standard deviations for male and female irilanUs are similar. 
Identical values on both sexes are shown at birth, six juonths, 
nine months, ahd two years, 01 the twelve standard deviations 
representing ages above two months, all except throe - two ow 
males and one on females - have the same uvagwllude (1.3 cm,), 
The larger values at birth (1,5 cm.) accrue primarily from hi- 
clusion of the Montague and Hollingworth study (see Table 16). 
It is the writer's view that the standard deviations from Ihls 
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study are probablv Kpurlously high duo to the unreliability of 
the moasuromenl.H. ^ 

4. Over the flrtil two poHtnalal years, tl»era Is a continuous 
dccreaso in the rehiltvc variability of head girth. Inspection of 
the "V" cotuniiiH In Table 24 showvS thhs finding to hold for both 
sexe.s’, On the aw.'-iumpllon that the “true" standard deviations 
are 1.3 cm. ill birth and at all liilor age.s to two years, llie co¬ 
efficients of variation decr(:a.sc from a hlrlh value of 3,8 per 
cent for eacli sox to the obtained values at two years of 2,6 per 
cent and 2,1 per cent lor malo.s and females I'cspecttvcly, 

5. For each .sex uL birth, the typical InlerquarUle distance 
Is 1.6 cm. (O.G in.). This figure may be taken a.s characteristic 
of the entire .serio.s of values for both sexes at all ages - the 
fluctu.'illoiis are between 0,3 cm, below to 0.4 cm. above. An 
alternative estimate of the Interquartile distance maybe derived 
via the standard deviation. On the assumption that the head 
girth la normally distributed, the middle fifty per cent of the 
measuremonts lie clustered within a zone equal to 1,35 S. D, 
Taking the S. D, at 1,3 cm., the estimated Interquartile distance 
Is 1.8 cm. (0.7 111,). 

Generalizing, It appears that for male or female infants of 
any age between birth and two years the zone circumscribing 
llie central one-half of the head girth distribution extends from 
one-third inch below Ihe moan to onc-tUlrd inch above the mean, 

6. The typical distance between the tenth and nlnettetli per¬ 
centiles may bo considered to approximate 3.1 cm. {1.2 In.). 
Value.? at specific ages vary from 2,6 cm, to 3,5 cm., with 3.0 
cm, and 3.1 cm, predominating. The distance between the tenth 
and ninetieth percentiles of a normal probability distribution 
having a standard deviation of 1,3 cm. is 3,3 cm, {1.3 in.). It 
follows that at any age during inlancy about 10 per cent of male 
head girths lie 1,0 cm, or more above the male mean and 10 
per cent of female head girths 1,6 cm, or more above the fe¬ 
male mean. Correspondingly, there are around one-tenth of 
the Infants of each sex with head girths no less than 1.6 cm, - 
two-thirds Inch - below the mean for their age and sex. 

7. Over the age period from three months to two years, the 
values for the typical range fluctuate around 5.4 cm. (2.1 In.) 
and those for the composite range around 6.9 cm, {2.7 in.). Tlie 

r/ii .7 connection, comparo the invc-‘iti^otlons of Vont/i/Jite 
/tnd ffn /1 C2J) Unkwin onci Hn/twin T’/io //if tor rv/i.s 

b/Ksofl 0/1 rocorri.9 fTjnr/o hy n trninac/ /inf/Tropornc?tri.it, t/w former 
on rnift inn /in,spiini records/ ffie /^t^cr abtnined at/indnrd 
dev int inns of 1.3 cm- on encJi sex, the former of 1 cm. on 
niid 1.6 on fcmnles; both used I nr fie, he te rofleneniis 
samn^os. See 4/so Reference 20, p. 46. 


57 



CHILD DEVELOPMENT 


values at birth register the exceptionally wide dispersion ot tlie 
Montague and Holllngworth data (see Table 16) and are regarded 
as spuriously high. Thequestioii arlse.s: Why (s the "composite 
range” greater than the "typical range" V The dlftcronce Is 
due, at least in part, to the tact that the compofillc range is ob¬ 
tained from a larger sample of Infaiils than Is any value used 
In deriving the typical range. It may also bo due In pari lo Ihe 
composite range encompassing variations lu iho aiUhropomclrlc 
technique with which dlflereat portions ot Iho iwolcd data were 
secured. 

Specific for any Infancy age and for nonpathologic While 
Infants of either sex, a working approximation of the "true" 
range ot the head girth distribution may be taken as 6.4 cm. - 
as extending from a minimum one and one-fourlh inches below 
the mean to a maximum one and one-fourlh Inches above Ihe 
mean, 


SUMMARY 

This paper constitutes Part 1 of a blparlllc study dealing with 
head circumference during the first two years ot postnatal iitc. 
It presents a review and synthesis of North American research 
to date on groups of Infants. Us comp.'inion paper will colligate 
the studies made in North America pertaining to die growlh of 
Individuals. 

Source materials are drawn from Ihlrly-flvo liivesUgatlons 
- twenty-nliie published over the years 1853-1945 and .six not 
.previously reported in published form, These materials are 
Integrated wiUi reference to the Information Uioy afford on ten 
problems. That Is, Intercomparisons are made and generaliza¬ 
tions derived on head girth in relation lo age, sox, lineage, 
socio-economic status, secular period, dlel, di.scase, pre- 
raaturlty, birth molding, and birth order, 
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FATHER-FANTASIES AND FATHER-TYPING 
IN FATHER-SEPARATED CHILDREN 

GEORGE n. BACH^ 

Psychological Clinic 
Kent State University 
Kent, OlUo 

The average American father differs considerably from the 
classical stereotype of a panishmeat-throatening, tyrant-giant 
as depleted in European psychoanalytic theory. Still the local 
U. S. culture is largely patriarchal and paternal opinions are 
still decisive in the settling of most major family issues. Al¬ 
though the frequently absent father may relegate to the more 
often present mother the majority of actual punishment execu- 
tionSp and coming home from work, he may be ^‘seldom in a 
mood to institute disciplinary measures^* (13, p. 259), his chil¬ 
dren (above the age of three and one-half years) are, neverthe¬ 
less, accurately aware of the preferential power position that 
the father has In the family.^ 

The psychological nature of a child^s relationship to his 
father Is, therefore, of great consequence to the chlld^s present 
security and later outlook. It is not surprising that complica¬ 
tions In this relations])Ip are found In the history of many in¬ 
dividuals with adjustment difficulties and that clinical studies 
of young adults have shown that respect and affection for the 
father is more characteristic for satisfactory home adjustment 
than tile presence of sentiments of respect and affection for the 
mother (13), 

These impressions gained In clinical practice warrant our 
research interests in theories and facts concerning father-child 
relationships. 

^The nuthor gratefully acknowledges the assistance he has re-- 
ceived in the collection of the data from Glocin Hrenterr Eliza* 
beth Wilsont Christine Uiilman^ and Dr, Robert IL llillort then 
graduate students at the Psychological Laboratory of Western 
serve University. The study was partiaiiy financed by a research 
grant made avaiiable by Western ffeserve University through the 
kind efforts of £)rs. Calvin Uali and Jay Otis. 

^This Jntcrcncc is based on observations made by the author 
during experiments wit/i presetrooi children whose play fantosies 
projected distinctly different emotional reactions to teacher- 
doll atimulations, depending on the power status that the doiis 
were ^iven, e.^assistant teacher, regular, and head teacher. 
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Tlie kind of emotional oxpcrioncea that a koii or daughter has 
within the dynamics of the father-child relatfonsldp are given 
much emphasis In practical mental hygiene (0), and In system¬ 
atic clinical theories (7). Nevertheless, non-specnlatlvo, em¬ 
pirical studies ol this relationship have been primarily socio¬ 
logical in nature, relating, for example, llie intelligence or 
attitude test scores of children to the occupational, educational 
or political status of their fathers (cf. 9). 

The present research trend seems to be away from such 
"ecological” studies (11) as more analytical approaches to the 
parent-child relationship become popular. Several InvesUgators 
have attempted to Investigate the emotional aspects of this re¬ 
lationship (e.g., 13). However, most of these concentrate on 
maternal influences (10, 21), or the father and mother are con¬ 
sidered as one "parental unit” (2), Mucli u.seful informalton 
concerning the father has come Incidentally out of these studies, 
but more spectflc investigations of the intimate, emotional a.s- 
pects of father-child contact arc needed. The present paper 
reports a research ettort In this diroeVion, 

Methodology 


Subjects 

The conditions of war, generally so destructive losysleniatic 
research, provided In this case an opportunity for an invostlga- 
tton of the emotional reactions of children to prolonged separa¬ 
tion from the father. The enlistment ol mature men with fam¬ 
ilies made it possible to locate in Cleveland, Ohio an experi¬ 
mental group of twenty normally adjusted school children, 
equally divided as to sex, ages six to ten, of average intelli¬ 
gence, and lower middle-class, urban background, whoso fathers 
had been with theArmedForces abroad from one to three years, 
and who were still away at the time of the Investigation tn the 
Spring of 1945. 

A control group of children matched for age, sex, Intelli¬ 
gence, school and home background, was also available. The 
fathers of the control children were deferred from military 
service and were living with their families, Scliool and home 
background and overt manifestations of the parent-child rela¬ 
tionship were ascertained by Intensive inlcrvlcws of mothers 
and teachers. These Interviews followed the methodology of 
the Pels Research Group (2, 3, 4). 

The Doll Play Technique 

The children's emotional reactions to separation from the 
father were studied by means of a standardized projective doll 
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play leclinlque wlilch was developed by the author from recent 
experlnjonts concluclcd by Sears and his associates at Iowa (I 
14. 15, 16). 

The doll play experlmonls look place in a special room in 
each of the two elenicalary schools allonded by the subjects.^ 

Bach cldld subject wa.-i Introduced to the ejfperlmejiter by 
the teacher. On tliroe occa.slons, .separated by two to four days, 
the experimenter look the child from the classroom to the ex¬ 
perimental room for a Iwenly-mlnule play session. The enllre 
exporlmonlal rouUne, Including Ihe oxperlmentcr-chlld rela¬ 
tionship before, diirlnu and after the tlirce play ses.slons, was 
standardized according to a dclullcd Manual of Instructions, 
Tills manual was prepared by the writer In cooperation with 
Gloria Bremer, who acted as co-expcrlmonter, The essential 
features of this procedure are summarized below. 

Play Ma tgrbla 

The clillil was pro.senliid wllb a scml-rcallsllc rooflCRH doll house having the cll- 
mcnslujiii oi22" x 20'', Thiij doUlmuMG niinulalod In .slrcani^lined form a (Ivo-roon'i, 
mtddle-qiaflrj larnlly home. There wan a Uvlirff room, dining room, kitchen, 5ath- 
rooni, two bedrooms, a hall and a large cloaci. Mostef Die aircam-UnQfl /lirnUare 
was glued lo the floor to InhlhH manlpulaUvc construcUon play and to encourage 
wUh Ihc dolld proper, lhu,4 allmulatlng social faaUHlcs. 

Four dollHi a father, a mother, and two children, a boy and a gfri, were avaUnblo 
lo ihe child. All Hubjcctw wera given Du* *ame famlj)'con.slellaUoi). The parent doJla 
wore 5"and Ihc child dolls 3'^ tall, The dolls had a realistic appoai'anco and could 
easily be mado lo uflaunic any desired posture. 


IaiUiyLJiudiib'jJJiin.i05Uilii ay 

Alter u brief explamillon of the physical facUUlcs ol the doll lionBG,tlnj expcrl- 
mcnlcr invllcd Iho child to jnajee up a story or piny: Tho cxpcrlmcntor made it clear 
Ihal it could be liny kind of a story; that the clilld could make Die four '^people in this 
home'' act Jn uny way be wanted them lo. 

After the experimenter gave Ihe.Ho Inalrucllons, he began the recording of the 
fantasy rcspoiiBes. After twenty minutes the recording was dtaconLinued and the 
play session terminated, 

All of Iho children In this study onlcred the task with Intcrcsl, nnd while acllvat- 
Ing ihG dolls, llicy verbally reported what the dolls did, how Dioy fell, etc, 


Once tho experlmenUr felt that (ho subject had underslood and aecopled the task, 
hiB role was that of a very friendly, sympathetic, Interested, but non-Interfering, 
nan-suggesting, Ifstenor, onlooker and recorder of the child's story. The experi¬ 
menter unobtrusively recorded wilhout loss of rapport- contact with Die child. No 
Hllempl was made lo conceal from the sub)oct the acorltig work or lo deny Ug con¬ 
nection wUh his play. The exper Imonler, upon being questioned, would explain lo thq 
child, like to collect slorioe; I like your story." 

Tho cxporftncnlcr never suggested any Uiomo or fanlasy actions lo tho child oven 
when the clilld did atlcmpl to got piny suggcstlona from him. Such questions for 
fanUny Bupporl were turned back to Mio subject by such commonts as, ''U is your 


^The /tutfior gratefully acknowJof)/!es tlw generous cooperation 
reccjrerJ from jnne Armbnistcr of the Paul Revere Center, nnd from 
Adeia Loach of the Siiics School, C/eveisnd, O/iio. 
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story; 11 1 b your play; It Is up to you what tn mako U; U ran bo anyUilriR you want ll 
to* you know how to do It*'; etc. 

Ttve cxperlmenler made a few nlandardlxed conirmud,! dufilt^nod to rtduco unxlcLy 
or Inhibition, or to stimiilato cxprcflslvoncsa, and to trrmlnaU* \}Ui fnwilon In n way 
meaningful to the child. For example, whenever for puriHir^eM of more reliable re¬ 
cording, the meaning of a doll play faitauy could be riarlfleil by a iullor degroo of 
expression of llic child's fanlasy, the child wd'; i‘ncuur.iKfd lo be more e?5presHlve 
either verbally or mnnlpulnllvely wllh adch cornim-mfi iih, '’Show mn what they do/* 
or *‘Make them act U oul/* or "Tell me? whal they arc doInR.” Thl;i hlliiiulalloii of 
expression was used only on Ihe rare (jccdslons when K beramo iiecroHiry for ihe 
undoralandlng of Iho moaning ordlrocMon of tliu dull acUoriK, »ul In all canoa of any 
type of stimulation, fluggcylluna of fanUoy conlont wore nvoklod. 

In this way the requirement of assuring the namo Innllgatlng rondUion for Iho 
projective father fanlaslcB of both Uio cxpcrlmonlul and the control groups waa 
thought to he [uLflllcd, Yet the standardization of llu; S - E rdatlunnhlp did nol Inter¬ 
fere wllh maintenance of a rapport which made the child feel; "Hero In a sym- 
pathetic, Irlendly, non-lcacher-UkD. non-aulhorltatlvc adult with whom I can bo Ireo 
and sponlaneoua and who Ukos me and my stories,*' 

Hccord Taking 

The experimenter look a running account of llic play fanUbluK clurlnff Itio Ihrcc 
sesgione aa the subject pro<luccd Uiem. Ho clausUled the fai^tany conlcnl Into u foyr 
pre-delIned categories by means of symbolu which were entered nn a record nheel, 
MUy sonvfe a\Nd prvttUtQ, \K r doV\ AeUoWtt 'Awd ex¬ 

periences' aeparnlely for each of Iho four characters of the cl<ill drama. ThcHo dolt 
actions and experiences were the child's fanlaslcH and conHllluted the recording 
units, A scoring symbol stood for a single unit of ihcniatlc action fur a doll char¬ 
acter during a fiflccn-Bocond Interval as Indicated by an electric llmcr (lidsizcr),"! 

When (wo or more doll characters were active in any doll-dull Interaction, as 
many symbols denoting the nature of the action wore recorded us dulls were Involved 
and the direction of Ihe bocIuI Inlcraction between the dolls wau Indicated by means 
of arrows, In this way every doll action was recorded under one of Ihc fanlany cat¬ 
egories previously defined In tlic manual. 

This syalom o[ recording had a degreo of rcltablUty of d9,81 per cent average 
agreement for nil categories beLwoon tho two oxporlmcnlors who nhared In the col- 
lecUon of these data. Tills osllmalG of reliability was oblaliiod on twelve pro-exper¬ 
imental doll play Gessions wllh one of the cxpcrlnienlcrs taking turns scoring tho 
same subjects from behind a one-way vision screen, whilo the other cxperlmcnlcr 
recorded while working with the child. 

Malor Doll Plav FantafilOH 

All doll play fantasies were ImincdlnteLy cliBstflcd by tho experimenter Into vnr- 
louB categories. The fanlasy categories of particular relevance to iho present study 
are given below, 

Stereotype FanlasleH ! Dramatlzallona of dolls which In conlcnl stniutate habitual 
^dVoTiB and Yhal co^^6 ordinarily be expected ^on the ba.sla ol 

atereoLypes ol "home** and family llfo) to bo performed by real persons In an anal¬ 
ogous actual setting. Stereotyped doU acllonB and experiences are like photographic 
reproductions of commonly appropriate, "proper,** non-Individualistic, social be¬ 
havior (e,g,, polllo greetings, slUIngdown to oat dinner, to listen to tho radio, going 
to bed, using tho toilet properly, etc,), 

Fanlasy AggroBslog : Tho child made iho doll act or doncrlbcd Uio doll us acting 
or InLondlng to act Injurious,punishing, disparaging,or dcproclatlvo towavdn another 
doll, or tho child described tho doll charncler ns being In un aggrcunlvc uUltudo, 
naluro, manner, or mood, oLc. 

Aggressive fantasies woro subdivided according to the rocIuI direction of thcao 

Thanks go to David Roberts of ^'estern Reserve University for 
cons ructing two very reliable tiijiin^ instrtintent.s, 
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aggressions, and Iheir nov((^rlly, c.g,, kUMug ^ah a aub-calcgory ol fanlasy aggrcs- 
sloji, OUior BoWlvlaUms includrd juMUlcallqn of IinsHIc aggrctisloos, dprcriBlvL r-a- 
lionaJJzaUon, aggrDMjjIo;? In xcnpojiui) to nouimanilq In the nature of a rclorl or In- 
fiUlKirdfnatJon. 

faiLUfllAU jC^CIIM’ T/ie fJoU'w artlonn dcnoird f)ral/?o, r<?»v.ird, affection, frlendll- 
i\Gss, tifllpfulncs« toward/I other characters or cnjuymont of another charactor'f^ 
company. 

AuthoriUllvo Fanljmten: Included drdl-doil inloratlUinH ol un impiiratlvc, dlroc- 
llve, ordgrlng, or conimundln|{ nature, 

SulilllihJJlWlf ilthiftUto Obliging urtd nubndnnlvcdolliictlonn In reniwnso to iipgrog- 
Blvo ftntl/or directive InKllguiiun on the pan of the other doll characlora. 

Other calcgorleH Included iiucli fanianlcn as J:;icaring. ChauliiK. HcPrcsjBc d. and 
gjnifidJtlgaAflf and JlcptmUyiJitiwifi- 


In addition to the ffUbjQor« Thematic product I onti, the cxperinicntcrfi paid close 
attention to and recorded (he IdlOHyncrastc^ of the subject's behavior In (he expor- 
Imcntat sUuatton other than Mn fanlanicn proper. Various tyt)cs of i\qa-( lie matte 
behavior were defined, tallied, and ratings of the emotional Involvornenl and degree 
of Inhibitions were made. 

Ihc rcliablUty ol some oi Uionu nun-Uicmutlc data was found to be loo low lo bo 
usable hero, Individual dUleroneen between the InvcsLIgalors with respect lo Judg¬ 
ments and Insights were apparently Involved In borne of IhoHc clinically Itnpurlanl 
observetlona. 


Aioalyslg 

The records obtained by the procedure briefly outlined above 
lurnishcd detailed Information of the quality of projective fan¬ 
tasies concerned with Inter-personal family relationships. They 
permitted tabulation and statistical analyses without any poBt- 
experlmenlal ratings or classifications. 

In so far as tiic hypothesis that fantasy responses are pro¬ 
jective Is justified (17), the data present In effect an Inventory 
of the child’s actual emotional adjustment to his own family. 

Since it was the purpose of this study to see whether this 
adjustment was influenced by prolonged separation from the 
father, tlie data were analyzed to yield a comparison between 
the father fantasies of the experimental (father-separated) group 
with the father-fantasies of the control (father-home) group. It. 
was thought that knowing in detail the way father-separated 
children elaborated about the father In their fantasies would 
yield some clues as to the psychogenetlc importance of the 
father in the personality development of the child. Consequently, 
the statistical comparison between the two groups was limited 
to those fantasies in which the father character was involved.® 


^In the Statiatical onalysis of the data the author received 
substantial help from Lorain Hite, ^raduatG student at Kent State 
University, 
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TADJ-E 1 

Uean Froquanoifla of FroJeotiro FontfiaicB Durh;^ Thriio Twflni7>l<Unuto ^aoHiona 

of DpJ.1 Hay 


pantaay Categorlea 

ExporlnenbAl 
Father Abeftnt 
At. ap 

«-V!0 

Control 

t'aU’.ap 

AT. 90 

Dlff. 

t 

1.0.0| 

li Total KuDbor of 
Doll Aotlona of 
Any Kind 

455.G6 

104.41 

401.57 

54.70 

27.72 

0.707 

N.5. 

&■ Total fftimbar of 
Doll Aotlona 
InTolvlng Pa. 

oa.BO 

£7,30 

115.01 

£5.17 

-20,21 

2.120 


3. Peraenb of poll 
Aotlona InvolT- 
Ing pa. 

2B.40 

G,6£ 

25,27 

5.37 

-2.70 

5.901 

<1% 


RcsmUb; Father FanliiHlos 

The first group of the results of this comparison is given In 
Table 1. As can be seen, the experimental (fathor-separaled) 
and the control (father-home) group produced about the vsame 
total amount of projective doll play fantasies concerned with 
family life (Table 1, lino 1). There was a slight, but neverthe¬ 
less significant, preponderance of total number of funtastos In¬ 
volving the father character In the control group (linos 2 and 3). 
This dllference was due to the fact that some of the lather- 
separated children tended to leave the fatlmr out of the family 
scene more often, thus simulating the actual state of affairs In 
their own homes, This was to be expected on the basis of pre¬ 
vious results reported on younger children by Dach (1, pp. 25- 
26), who estimated that 75 per cent of the normal preschool 
child’s doll play fantasies are rather faithful reproductions of 
reality conditions. 

It would, however, seem misleading to Interpret this statis¬ 
tical difference to mean that on the whole the father-separated 
children left the father out of their fantasies of family life. On 
the contrary, as Table 1, line 3 shows, one should stress the 
fact that in spite of actual prolonged absence of Ihe father from 
the home, the experimental group did Include the father in 22 
per cent of their fantasies as compared with 25 per cent, the 
usual chance elaboration of one out of the sot of four dolls, The 
control group indehd showed this 25 per cent. Thus, when strong 
emotionally conditi oned drives find their expression In fantasy , 
the percentage o f_reproducttve. realltv-slmulatlng fanLasle.s t.s 
lowered. This was found to be the case also In the scliool fan¬ 
tasies of the strongly frustrated group of children studied by 
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Bach (1). 

However, the tact that the ttifference between the experi¬ 
mental and the control groups with respect to total amount of 
father fantasies was significant would have made It statistically 
misleading to compiire absolute amounts of the father fantasy 
categories between the two groups, and necessitated the trans¬ 
lation of the raw figures Into percents using the total number of 
father fantasies as tlm base line. In other words, the results 
were analyzed for differences in the relative distribution of the 
specific typos of father fantasies, since one group (the control) 
had a greater total of all father fantasies regardless of specific 
type. The results of this analysis are shown In Table 2 and 
Figure 1. 

Among the .sixteen comparisons that were made, eleven sta¬ 
tistically significant dlfference.s between the father fantasies of 
the two groups were found. The starred lines In Table 2 and 
the bar.9 In Figure 1 show the eleven categories of father fan¬ 
tasy that significantly differentiated the father-separated from 
the father-home children. The experimental (father-separated) 
group is represented In the figure by the solid black bars. 


TABU II imcM Of BKPUtATIlM 

UfroA ?orv»jit'7re lib oner of Ooourr«nctf o/ Durijifl ThreA 

Twantr-Ulnutfl Ofloaions of Doll Pint/ 


All I>o'Il flay 

thnfc 

lovolrtd tho FHtbvr 

BxporViMiituX 

K-20 

Uoan % 5D 

Control 

V^20 

U«an i 8D 

Ditr. 

bjtirfldn 

aaanA 


2 .0.0. 

X« FanXlrr Uf* 

67.61 

U.X6 

B2.07 

16,63 

U4.64 

4.000 


^ Ag£rd«4lon r«c«lrad by 

6.22 

a.ia 

9,04 

fl.lO 

- 2.9Z 

1.230 


kgfiTDaiXpn fron 

4.QQ 

T.U 


O.Gl 

-20,3ti 


^ ys 

4*- Af/aation rocoLrod Far 

5.64 

B.se 

3 . 3 a 

3.24 

t 3.32 

2.030 

<•« 

C Afraotlon Rlvao by Fa. 

3.27 

3.63 

4,06 

2,24 

- 2.32 

1-103 


0» Dlroctlona bj Fe, 

2.06 

2.06 

4,37 

3,23 

2.20 

2.40^ 


7 DlraotionB racaLvqd l>y Pa. 

2.14 

0i52 

3,Ga 

3.63 

- l.dG 

0.640 


0 Ei^apa troa Pa, 

0.30 

3.44 

2,00 

2.83 

- 1.76 

1.276 

^eo* 

Ln Daprasaad Uood 

0,00 

0.00 

1.60 

1.06 

- X.6B 

6.677 

- -S 

10 Pa, In Blatfll KoQd 

4,66 

e.eo 

e.gq 

aao 

4 

0.662 


H* UnelasBlflad, IfjdlrJdua], 

3.64 

6,14 

2,02 

2.70 

f 1.63 

2.173 

'• if 


Inolud«d in tho Abo^a 

X24 BouitX nacroatlona (Storao,)10.A2 

7,70 

Q. 2 B 

7.25 


4.134 


13i AgAr. b 0 . dhtldron 

4.34 

6,66 

14.76 

7,36 

-10.41 

3.900 


X44 Ko'a, Affflr. aff. Pa, 

1 . 2 D 

2.67 

4,05 

4,00 

- 2,77 

2.144 


164 All panttiy AserBoolons 








rnv^olilng Pa. 

2.62 

11,20 

24,67 

a,60 

-14, pa 

12,623 


iQ* Pup Affflotlon fop GAildron 

7.21 

B,76 

4.0Q 

2.52 

4 3.63 

0.174 

^4% 


The experimental group has a preponderance of stereotyped 
fantasies about family life (Table 2, line 1). More specifically 
(line 12), the father-separated children elaborated more Inten¬ 
sively the leisure time living room recreational activities of 
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Blcrt^olypo yntnlli LLTo 


AKgToaflloi frotti Falhorl 


Alfoctlort nccolved by tnlhcr 


OLrccUan GlUn by Father 


Faihor popriasod Mood 


Unclaqal/lod [ndlvldMallQllfc 


Boma\ nocroallqk Starcoiypo 


14.15 Falhor'i kggpeaBlon AUtnal ChlldrJ 


MoLhar'a Algraaoion Aralnat FaUior 


WAmy/m. 


I 24,87 FanlaeJ AggrcBalonH Involving Fulhcr 


Fakher AMeclbri For Chlldxtji! 


10 20 30 40 50 60 

Porconl ot Total Father Funtaalcs 

Father Abaonl Expi Group faiSI Homo CunUol Group 

Figure aigniricanl DUforencoB In Father FanUalorj ol Children, 
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the family^ In these fantasies the father was shown to enjoy 
silting with the children and listening to the mother play the 
piano, or just sitting and reading the paper while the children 
amused themselves In the living room, etc. 

Very significant were the differences found In fantasy aggres ¬ 
sion . The proportion of the father’s aggressive behavior toward 
both the family as a whole (line 3) and the children In particular 
(tine 13) Is less In the fantasies of the father-separated chil¬ 
dren, The falherls also less often the recipient of the mother’s 
hostility (line 14), and no child tn the experimental group repre¬ 
sented the father as being In a depressive or angry mood at any 
time (line 9), In general, the father-separated children had re¬ 
latively [ewer aggressive fantasies that Involved the father than 
did the control children (line 15). 

The results on the fantasy aggressions of the school age child 
are similar to Sears’ recent finding of reduced fantasy aggres¬ 
sion In preschool boys who were separated from their fathers 
during the war (19). 

With respect to affectionate fantasies , it was found that the 
father-separated group pictured the father as giving more af¬ 
fection to hla children (line 16), as well as receiving more af¬ 
fection from his family (line 4). 

The experimental group also produced fewer authoritative 
fantajjlps that showed the father In a demanding and authoritar¬ 
ian role (line 7). 

In summary, father-separated chtldren produce an Idealtattc 
fanta.sv Picture of the lathcr- who has a good time with his fam¬ 
ily and who Is enioved bv them . He glvea and receives much 
affection and has little marital discord . This fantasv-father 
shows very little hostility and does not exert his authority . 
The children of the control group, however, living as they do In 
dally contact with their lathery, elaborate significantly more 
upon the punitive function of the father and his contribution to 
intra-family hostility. 

In so far as these differences are the result of prolonged 
separation, they seem to indicate the existence of strong drives 
for paternal affection, and for a harmoniously functioning father- 
mother relationship. Why would the child, whose doll play fan¬ 
tasies tend to be simulations of reality, otherwise Include the 
actually absent father in such a large proportion of his thematic 
production? And since Bach (1) has previously shown that 
stereotyped-idealistic and repetitive doll play fantasies tend to 
be diagnostic (projective) of strong positive wishes, the exist¬ 
ence of a strong drive for the possession of a loving and gener¬ 
ous father Is evident from the present data. However, since 
the fantasies of the experimental children are very similar to 
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the stereotyped, non-aggressive fantasies found In girls living 
under ordinary family conditions (1, 18), the pronounced differ¬ 
ences between the experimental and the control grtjups may 
reflect to some extent the Increase in amount and extent of 
maternal-feminine social stimulation. The Uioctrellcul implica¬ 
tions of these results arc discussed In more detail later, but 
there Is no question about the fact Dial Ihc projective doll play 
technique Is a rather sensitive Indicator of psychological changes 
brought about by changes In the social environment of the child 
( 1 ). 


Further Results: Sox Dlftcrcnco.s 

The reader will have noticed that the major rc.sult.s of this 
study were reported for the two groups a.s a wliole without re¬ 
ference to sex differences. This was made iw.ssible by the Ini¬ 
tial equalization of the number and the p.syclio-KOclological 
charaoterlatlcs of the boys and girls in the two group.s sludlGd. 
Although the major Interest of the writer Is In the quc.stlon of 
the effect of father-separation on children In general, It l.s In¬ 
teresting to ask the question whether boys and girls differ In 
their reaction to this separation factor. 

Table 3 presents the results of a comparl.suii iiiado between 
the father fantasies of the father-sopaTUted boys and the father 
fantasies of the father-separated girls. 

TABU. 31 iilLX Dirm^Uicui 

Conparlflon Of U«ui Paroont''Jrfl’lupnoy of OaouTPfciiCB of I’athbr-rantafty Catoporluo UoLufun 

Daya Art'l Qlrla 


All Doll Ploy fantBiiy 
COteKOrloa that 
Involved tha Father 


1* atorootypB PiDilly Ufa 
S* AggreBDlon riaolvol by 
S* Aipreaaion from To.. 

4* Arfsatlon rsaolvea by P*i 
6 Affection given by Pa, 

6 Dl):*BotiOna Itj Ffl- 

7 Dlrectlona r»aalT6d by Pa. 
B Esoana fj-on Fa, 

9 Fa, In DappoiBod Hood 
1(W Vn Elated Hood 
11* UnoiaBBiriod, Individual, 


Bvya QLrlB 

H*i0 K"10 


Ha an i 

BD 

H«an a 

SD 

SZi7e 

15.30 

71,61 

11,00 

B.41 

7.74 

l.OO 

2,43 


6.70 

B.01 

2.01 

4,eo 

4.G3 

Q.CD 

4.70 

1,12. 

G.t& 

0,40 

4.33 

e«Q9 

e.cQ 

a,El 

1.01 

2,03 

2.67 

2,20 

1.90 

0.46 

0.71 

0,31! 

0.63 

0.00 


0,00 

*- 

B.34 

3.64 

6.63 

n.ib 

6.00 

6.17 

e.EQ 

5.53 


oirr, 

batveoh 

RHanB 

i 

1.0.0, 

- 0.02 

G.4£9 


r c.ei 

0,210 

< li 

*■ e.c6 

5,001 

'* 4 

- 5.92 

5,060 

< li 

- 1.17 

l.OBO 

-'ec^ 

- o.w 

0,170 

j>20t 

- 0.2.’5 

0,322 


- 0,13 

0.556 

>2(4 

0.00 


- 

* 4.49 

5,V3\4 

-c IS 

t a. 12 

0,666 



avib-catBftonad Inol-adBA 
Iji tha Above 


12 aoalal RaorofitlonB lavoreo,) 
13« Pa'B, Aflgr, ag, Qhlldron 
14 V.OU. Aggp, ag, pa, 
l&S All FantaDy AftgraBBlona 
Involving Fa, 

10 Pa'i» Afraotlon for Children 
17 % Of Par'Fartaalea of all 

DqII Play FautaaLea 


10.02 

9.43 

Z0,47 

6.04 

- J.6C 

1,225 

6.44 

0.50 

1,04 

Q.Ofi 

t 4.60 

5.773 

1.67 

5.50 

0,00 

1,40 

i 0.7C 

i.nc 

10-14 

15. P7 

3,05 

C.Dl 

fie.29 

0,523 

5. IB 

4,02 

a.sv 

5,10 

- 0.19 

0,C15 

83.B6 

B.46 

B1,7I 

5,31 
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As was expected on the basis of previous studies (1, 16), 
appreciable sex differences were observed. The nature of these 
differences is consistent with the provlovisly reported results 
on younger children; the boys showed a significantly greater 
amount of aggres.slve fantasies (Table 3, lines 2, 3, 15) and the 
girls exceodod in affectionate fantasies (linos 4, 10) and in 
stereotype (line 1). 

Since it seems that these sex differences arc general and 
apparently a rather stable personality factor related to cultural 
sex-typlng (1, 16), It would be misleading to emphasize that the 
father-separated girl makes the father in her fantasy even less 
aggressive and more affectionate than does the boy, because 
one would expect thhs without the separation factor an the basis 
of the known sox differences In projective doll play fantasies. 
Rather, it is possible that scliool-age children of either sex are 
about equally affected by father-separation. This Is an Inter¬ 
esting conjecture, however, which fortunately is receiving fur¬ 
ther experimental attention (cf. 19), 

Further Results: Father-Typing 

In order to delermlne whether stimulus variables in the Im¬ 
mediate social environment of tlie child during the separation 
period Influenced the pronounced Idealistic fantasies found In 
these children, some follow-up analyses wUhln the experimental 
group were made. 

The data gathered In the homo interviews included informa¬ 
tion about maternal ' Tather-tvplng .'* Fatlier-typtng is a dis¬ 
positional concept that denotes the general personality char¬ 
acterizations of the father that mothers (or other persons close 
to the child) give to the child, e.g., "Your father Is strong”; 
“Your father is strict”; "Your father Is a bard and mean man”; 
"Your father is a kind and generous man”; etc. 

As was mentioned previously, the mothers of all the children 
were Interviewed. At least two two-hour home visits were 
made to each of the families, and the instructions for home in¬ 
terviews that H, Champney devised (3, 4) were followed in a 
modified form. Among the modifications used was an original 
Interview schedule, part of which was designed to record data 
concerning father-typing. A copy of one of the data sheets on 
father-typing that was used In chese Interviews Is shown on 
page 74. 

In addition to this direct type of evidence of father-typing, 
the Interviewers rated the father's pre-war behavior on the 
Fels-Scales on the basis of mothers' reports. This somewhat 
unorthodox procedure provided an additional opportunity to 


73 



CHILD DEVELOPMENT 


SAMPLE-PACE OF ORIGINAL INTERV^IEW SCHEDULE 

I, 'Taltier-Typlng:“ Hq<v \b Iho faWier prcflonUd lo tfto child by Iho moUicr? Wlial 
kJnd of fl peiflou Js he niado oul lo bo? Eailcnl lo which he is bclnj; to 

TOQllvalQ cIxUd^H bchavLoi* daring hln ahucncc, 

A. Falhor Is described lo S or dlscimscd In prcficncc of 8 in Iho way;i Indlcalod by 
Ihc ratings bolow^ (In casoa of fnmilloo where none oI ihcoo falhor-typlng- 
rntlngfl Hl^ describe on back ot Ihls shccl.) 

\ \ III 
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Imitated appreolatod for prnntod IrvltAtlon tabon 

prnvnd 

I I I I t 

? proBtiga ntEiij proatlFo bc t'nthor'o aealnl proallfro 
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array 


B, Arecdoles olabornUng Ihe above rnllng data: 


assess maternal attitudes towards the absent father. The Inter- 
Viewer's and the teacher^s descriptions of how the children's 
mothers talked about their absent husbands also gave valuable 
clues on father-typing, e,g., a typical correlate of unambiguously 
unfavorable father-typing was a mother's open expression of 
her contempt of her husband by warning her child '^not to be 
like your father." All these data were used to select the cases 
in which by ail Indications the father-typing was unambiguously 
unfavorable. 

Four cases, two boys and two girls, wore located where ihe 
mothers described the absent father In only deprccUiLlvo or 
critical terms, without any positive or favorable coiniiioiUs. In 
these cases It was felt safe to assume that the children heard 
only ''bad things" about their absent father, There were more 
cases with some negative father-typing but only In these four 
was the father-typlng devoid of any positive, compensatory 


74 



GEORGE R. BACH 


features whatsoever. 

In our fioarch tor a conlraatlng group, we UBiiln lound only 
two boys and two girls wlierc; It was safe to infer from Uie var¬ 
ious Inlervlow tlata tbnl Ihclr molhci'S provided the children 
with unambiguously favorable, perhaps Idealistic father-typing, 
l.e., these children heard llie absent father spoken of in af~ 
lecllonatc, appreciative value terms only, and the child was 
praised whenever his behavior reminded the mother of her 
husband. 

This procedure of selection wa-s somewhat subjective, but 
since this is a first empirical investigation of falher-lyplng, 
we had to be content with the poor degree of refinement achieved 
in this pilot .study. The clinical and syslemattc importance of 
the possibility that mere verbal symbolization may have social 
substitute value, warranted the reUitlvely extensive labor con¬ 
sidering the few cases. 
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Table 4 and Figure 2 show the tlireo stulistleally significant 
differences that were found when the two subgroups (father-^ 
typing-unfavorable versus father-lypiug-favonilUe) were com¬ 
pared along the eleven fantasy categories which had significantly 
differentiated the experimental group as a whole from ihe con¬ 
trol group. The dKscovery of these differences Is evidence that 
the nature of the father fantasies that characterized the father- 
separated children was, in fact, Influenced in certain respects 
by die father-typing variable. 

The fantasies of the children with unfavorable father-typing 
(striped bars in Figure 2) picture the father to be relatively 
more aggressive, particularly against his children (Table 4, 
lines 1, 2). At the same time he receives more affection from 
them (line 3). 

Further Inspection and study of our father-typing data cor¬ 
roborated the statistically significant flnd[nu_QL_Curlous]v am - 
bivalentaggressive-af fectionatG father fanta.sics in cases where 
the maternal father-typing tended to be cioprocJatlvc . 

These results force our attention to the further study of 
verbal father-typing and mother-typing as a stimulus-variable 
which in Itself can modify the child's emotional relationship to 
his parents, even though the ^Typing*' may bo merely a more or 
less truthful expression ol the degree of murllal harmony or 
discord that exists in the family. 

Furthermore, since father-typing Is relatively easily con¬ 
trollable, full knowledge of this variable may bo of practical 
value In prophylactic parent-education, In psychotherapy, and 
In the control of the personality development of children who 
have lost one or both parents. 

Theoretical Considerations 

Of systematic interest is the fact that the obtained data make 
theoretical sense when interpreted in the light of the frustration- 
aggression hypothesis (5), and the principles of social learning 
( 12 ). 

The biological dependency of the child and the patriarchal 
characteristics of American society provide the basis for tho 
chlld^s secondary drive for security and affection from the 
lather, particularly strong In the so-called “laleiil period'' In 
which identification with the father Is an important support for 
the child's social habit acquisition (conscience learning), 

While the father is accessible to the child, this drive Is, on 
various occasions, readily reduced, but at other times It Is 
severely frustrated through: 1) the exercise of paternal author¬ 
ity and 2) the fear of rivalry, This interference instigates ag- 
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gresslve motivations, llie goal-responsG to which would be 
actual hostility toward the lather. This overt aggression Is, 
however, at least partially blacked by the anticipation of retal¬ 
iation, and, therefore, finds a sub.stitutc expression in aggres¬ 
sive fanlaHie.s' (l). 

When the father l.s absent, the drive for affection, security, 
and companionship has no opportunity to he reduced, and the 
absence of the father prevents father-Instigated Interlerenco 
and the occa.*jlon for rivalry. Coii.sequently, there is less in¬ 
stigation for aggressive fantasies, and the scverly deprlvated 
drive for paternal affection provides strong Irustigatlon for the 
IdeaListlc, wlsh-fulfllling fantasies. 

The mother as a social stimulus complicates this stimulus- 
response sequence, She may, through her father-typing, U 
favorable, further Intensify the child's drive for the affection of 
his father, or, if unfavorable, she may Interfere with this drive, 
perhaps by instigating fear of the return of the "nasty” father, 
In which case a conflict situation Is created that Instigates am¬ 
bivalent, aggressive-affectionate father-fantasies. 

This is undoubtedly not the only influence that the mother 
exerts on the child as a result of father-absence. As a matter 
of fact, the effectiveness qf maternal stimulation, as Indicated 
by the re,suits on father-typing, suggests an alternate explana¬ 
tion of the major results In terms ol social learning principles 
(12). Beyond Influencing the child tlirough father-typing, the 
mother may actually modify the child’s personality development 
in the direction of femininity during the period of father-absence. 
The father is not available for Imitation of or identification with 
masculine social behavior, and there is now more opportunity 
to imitate the feminine attitudes, manners, and values of the 
mother (cl, 20, pp, 153-154), The Idealistic lather-fantasies of 
both the separated boys and the separated girts with their ster¬ 
eotyped, affectionate and non-aggressive themes are very sim¬ 
ilar to the doll play fantasies characteristically produced by 
girls (in contrast to boys) under ordinary family conditions (1, 
16). This ‘'feminization” of the father-separated child's fan¬ 
tasy may then be a reflection of the increased potency of the 
mother as a social stimulus. The idealistic father-fantasies 
may, therefore, not only be an expression of the child's wish 
for an affectionate fatlier but may actually also be symptomatic 
of a personality reoi’ganizatlon produced by exclusive maternal 
domination. It this interpretation Is a valid one, the results of 
this study assume some significance with respect to the dy¬ 
namics of cultural ‘'sex-typing,” However, further research 
into these relationships is required before an empirical eval¬ 
uation can be made of the differential effects on personality 
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development of the various stimulus variables lliat come into 
play because of father-separation, 

Practical Implications 

At the time of this writing, problems of family readjustment 
after war experiences arc of acute Interest (0), The results 
of the present investigation suggest some inslghls of practical 
value pertaining to those problems. 

The stereotyped, idealistic fantasy picture that the child hag 
of the absent father may initially be a handicap In the rG-c^stab" 
lishment of a realistic father-child relationship. The child may 
experience a certain degree of disappointment over the wished 
for reunion. The father's resumption of domination and aulhor- 
ity would certainly come In coiifUct wUh the child's ideaUsUc 
expectations. Consequently, the instigation of feelings of pa¬ 
ternal rejection Is a strong possibility. The father can be ex¬ 
pected to be puzzled by this and may develop the impression 
that his child has become estranged from him. TlHs may lead 
to some disturbance o[ the morale of the ianilly group. 

But these unfoi'tunate consequences of the child's way of 
having previously adjusted to separation will most likely be a 
temporary episode in the readjustmenl to reality, and the pos¬ 
sibility of a seriously ineffective adjustment to the situation 
can be avoided by explaining to the returning fatiior and to the 
mother the nature of the psychological forces at work in their 
child's mind. 


Therapeutic Implications 

The fundamental question of the effect of fantasy experiences 
on the development of overt behavior characteristics deserves 
a brief comment. It Is a reasonable hypolhcsls based on ob¬ 
served effects of play therapy (18) that fantasy expressions have 
behavior modification potentialities similar to gratifying and 
painful reality experiences. 

This can be so by virtue of the calliartlc and/or anxiety 
characteristics of the fantasy response. These characteristicsj 
together with the imitations and Identifications noticeable In 
children engagedin doll play fantasies, should provide sufftclenl 
conditions for at least vicarious social learning. 

To be sure, these behavior processes stUl need patient and 
careful empirical clarification, but such research effort seems 
justified by the indication tliat many of the factors that influence 
a child's fantasy also Influence 'his actual personality devel¬ 
opment. Consequently, fantasy control can become one of our 
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moat pruclical tools in our efforts to control personality devel¬ 
opment. Tlio tccliiiical cuniplicatlons involved in Ihe study and 
Instigation of children's fantasies should not deter from this 
all-important po.s,slblllly. 


SGMMAHy 

The father faiUusics of twenty father-separated children 
six to ten years of age and those of twenty control, fatljor-home 
children, are compared by means ol a standardized doll play 
technique. The falher-separaled children produced an Idealistic 
and feminine ranta.sy picture of the fallier when compared with 
the control children, who elaborated the father's aggressive 
tendencies. The naluvc of the maternal falher-typiiig seemed 
to influence this difference. Practical, clinical and theoretical 
Implications of (hesc results are discussed. 
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BIOLOGICAL AND MEDICAL STUDIES AT THE 
SAMUEL S. PELS HESEAIICU INSTITUTE^ 

L, W. SONTAG, M.D. 

The FeUS' Research Instllute was established in 1929 by Mr. 
Samuel S. Fols as an expression of his Interest In people and 
thelactorij which constitute human effectivei^ess. It has under¬ 
taken a developmental j^tudy of structure, function and behavior 
In relation to cuvlroumenl and heredity. Because adult man. la 
the product of Innumerable environmental influences and their 
Impact from conception to maturity upon Inherited germ plasm 
characteristics; the Fcls program was designed to permit the 
study of individuals throughout this age range* 

As the Institute was initiated In 1929, it had a staff of three 
people. As techniques and methods were developed and data 
collected, the Institute grew* lUs staff ^in 1941 consisted of 
twenty-five persons including assistants. Originally financed 
personally by Mr. Pels, in 1935 the Institute was taken over by 
the Samuel S. Fels Fund of Philadelphia. In 1945 the Institute 
which had completed its original term of existence, was placed 
on a continuing basis with an expanded budget and staff* A com¬ 
pletely new research building providing greatly Increased space 
and excellent oqulpmenL is now to be constructed. 

The Institute ia studying approximately three hundred white 
children and their families, who live In neighboring commu¬ 
nities. Participation in the study is voluntary and participants 
are unselected, except that preference Is given to families 
showing a reasonable prospect of permanent residence in this 
region. 

Included In the disciplines represented on the Institute's staff 
are; medicine; anthropology, psychology, genetics, biochem¬ 
istry, biology, and psycholphyslology. We are, of course, study¬ 
ing the whole child, That good but somewhat hackneyed term 
often leaves in the minds of an audience rather amorphous con¬ 
cepts of what really constitutes ^Vhole child'' research, be¬ 
yond describing individual children in terms of every readily 
measurable characteristic from height to appetite. While such 
muUidlsclpline and longitudinal description of the whale child 
Is valuable In Itself, perhaps it Is more important to use such 
data to answer questions about the nature, mechanics and pre- 
dictabiilly of Individual differences in human beings. 

I have selected from our Fels studies certain projects which 

^Paper presented at a general meeting of the Society for ffe- ' 
search in Child f)ev'eiopinenf in St. Louis, ^o, , March 29, 1946, 
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will illustraLG what we are attempting to accomplish. One of 
the studies I shall describe is that of the genetics of individual 
growth patterns of height and weight, Group growth curves are^ 
of course, an average of a number of Individual curves. Only 
occasionally does the curve of any individual child conform 
closely to the group pattern, (Slide 1.) Instead ho Is likely to 
arrive at his end points of growth by means of one or more 
periods of rapid and slow growlli, the temporal spacing of which 
is a highly individual characteristic. These and other Interest¬ 
ing growth characterlsLics which children exhibit are often not 
readily explainable, either in terms of early or late sexual 
maturation or because of environmental factors, such as Illness 
or nutrition. Children often change their body types Insofar as 
height-weight relationship goes, at least once during the first 
ten years of life, and may reverse Ihomaelves twice or more, 

Slidell shows the patLorns of growth of a pair of monozygotic 
twins, The likeness of these curves Is obvious and the periods 
of slow and rapid growth correspond very closely, 

Slide III shows the growth curves ol a pair of siblings, both 
of whom undergo violent periods of deceleration and accelera¬ 
tion In height, appearing at approximately the same period of 
life and who have also very similar changes In weight curves. 

In order to study familial patterns, U Is Important to com¬ 
pare the similarities between Identical twins, siblings and un¬ 
related children. We have material for such studios of the 
characteristics of growth progress, because in our group the 
maJoTity of families have more than one child and some have 
as many as seven siblings, all of whom have been observed 
since birth at the Fels Research Institute, Our work to dale in 
this area suggests that aside from severe, prolonged malnulrl- 
tion or Illness, children tend to follow a predetermined growth 
curve which is resistant to minor dlfforonces In nutrition and 
the usual diseases of childhood. In other words, we believe 
that inheritance plays a large part In determining at what pe¬ 
riods of a child's life he grows rapidly and al what periods he 
grows slowly in various body dimensions, ossification, teeth 
and other things, 

One of our biochemical interests is an attempt to measure, 
If possible, the biochemical-physiological characloristlcs of 
constitution Which, inherited or acquired, may determine or be 
correlated with the nature of such growth curves a.s I have 
shown previously. In other words, we hope to determine some 
of the physiological-biochemical characterisiics of periods of 
slow growth and rapid growth and to learn which are Inherited, 

Annual or semi-annual determinations of the excretions of 
sex hormones and other ketosterolds, blood enzyme levels. 
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blood vllaniln leveKs> vitamin load tests and other measures of 
this type constitute an Important part ol our research program 
and are the materials now available from which to attempt to 
fashion an underatimdlng of the mechanics and significance of 
differences in the growth process. 

A few of the many uses to which we are putting our biochem¬ 
ical data are studies of; 

1, The normal ranges of blood enxyme levels, 

2, Age changes In keloslcrold excretion levels. 

3, Growtli correlates of vitamin status. 

4, Relation of kctostorold excretion to body type. 

All of us who have been studying individual differences in 
children have been frustrated by our inability to measure ad¬ 
equately Individual differences in the biochemical functioning of 
human beings, This failure has severely limited our attempts 
to find the origin of such differences In structure and behavior. 

Longitudinal blochemlcaf studies of children are expensive. 
Furthermore, adequately accurate methods for measuring many 
important factors did not exist in the past. Some have been 
made available, but many still do not exist and must be devised. 
In the last few years, fairly satisfactory methods for measuring 
some of the hormones, enzymes and vitamins have been devel¬ 
oped through the use of colorimetric techniques, the spectro¬ 
photometer, etc. Another aud not unimportant point Is that any 
study of normal children may not elect to use techniques which 
require the periodic veni puncture of children and the with¬ 
drawal of considerable quantities of blood. Children don't like 
that sort of thing, and In the main won't stand for it if It Is done 
at frequent intervals. The development of micro-techniques 
whereby several enzymes, ascorbic acid, serum protein, blood 
sugar In addition to red and white cells, hemoglobin and dif¬ 
ferential can all be measured from a few drops of blood taken 
from a child's finger, Is therefore a tremendously important 
advance. The emphasis we are putting on the biochemical as¬ 
pects of growth and development is the direct result of this 
advance in techniques. 

Broadly put, we should hope to measure the ability of indi¬ 
viduals to effectively survive in stress environments. It seems 
no more unreasonable for an individual, when selecting his life 
station and vocation, to take into account his so-called psy¬ 
chosomatic constitution tiian it seems unreasonable for him to 
take inlo account his level of intelligence and special aptitudes 
before attempting to study law or medicine. 

These examples of our interests and efforts in the biochem- 
ical-physiologlcai-medlcal areas of the study of human devel¬ 
opment do not constitute the whole research program of the 


83 



CHILD DEVELOPMENT 


Feis Rcsearcli Institute. They do repro.sonl, however, some ol 
our basic studies which wc hope will conlribule loward the 
understanding of human development and function. 



CHILD DEVELOPMENT IN RELATION TO 
COMMUNITY SOCIAL STRUCTURE^ 

ROBERT J. HAVIGHURST 
Committee on Human Development 
of the 

University of Chicago 

This Is a summary of a group of studies which are being 
conducted under the auspices of the Committee on Human De¬ 
velopment of the University of Chicago. These studies have 
the common factor of attention to community social structure 
as a powerful influence in child development. 

The need for studies which emphasize the effects of the 
social environment on child development has become very clear 
in recent years. Of the three general approaches to the study 
of children - the psychological, biological, and sociological - 
the excellent research of the past thirty years has been long on 
the first two and short on the sociological, 

At the University of Chicago a number of people from the 
departments of sociology, anthropology, education, and psy¬ 
chology have been working on collaborative, interdisciplinary 
studies which stress the factors of culture and community 
social structure In child development. The faculty members 
most directly concerned are Professors A. W. Brown, E. W. 
Burgess, Allison Davis, R. J. Havighurst, V. E. Herrick, F, A. 
Kingsbury, W. C, Seyfert, Caroline Tryon, R. W. Tyler, and 
W. L. Warner, 


Basic Working Concepts 

By community social structure Is meant the various social 
groups in the community, their relationships to one another, 
and the change of these relationships with time. Insofar as the 
various social groups have markedly different habits and values 
- that is, insofar as the various social groups have different 
cultures - the structure of the community is a factor of great 
importance in causing the children of different groups to grow 
up so as to preserve these cultural differences. 

The central working concept in these studies is that of social 
class . A social class is a group of people who participate to¬ 
gether socially on intimate terms, or who would be willing to 
do so. Social class is a scientific refinement of the concept of 

^Paper prefsented at a general mee^tinf* of the Society for Re¬ 
search i /1 Child Development in St. Loui^r i ^iarc/i 29, 1946. 
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socio-economic status, more useful because It divides people 
more definitely into different cultural (rroups, With the aid of 
the concept of social class, supplemented by those of ethnic 
and retigious groups, It is possible to divide the people of a 
modern comnuinity most cleanly Into ^se p ara te ji ulL yrg. groups . 

The concept of social mobUl tv is also essential In studies oI 
modem communities. Social mobility Is movement from one 
social class to another, a phenomenon which Is characteristic 
of a democratic society, There are always some people in a 
modern democratic society who are In the process of adopting 
habits, manners, values, and goals of a social class different 
from the one Into which they wore born. They are mobile people 
who give the society Its fluid, non-strallfled aspect. 

Current Studies 

Using these working concepts of community social structure, 
the group at Chicago Is making or has recently completed the 
following studies. 

1. Child Developm£nl_1n a Typical Midwestern _CommunUv . 
The Committee on Human Development has selected a small 
mldwestern city and Us rural trading territory as a site for an 
extensive series of studies, The community comprises about 
half a county, with a population 11,000. U Is typical of the 
agricultural-industrial communities which occur with great 
frequency in the midwest. By a number of census criteria this 
community falls close to average for its group. 

Studies of the social structure of this community have been 
underway for four years. The social class composition of the 
city Is now fairly well known, some three-fourths of the res¬ 
idents having been assigned to social class positions on the 
basis of Information concerning their social participation and 
their socio-economic status. Special studies have been made 
of several ethnic and religious groups, The principal organ¬ 
izations of the community have been charted. At present one 
of the rural townships is- being studied Intensively, and Us 
social organization will be related to that of the city. 

These studies of social organization serve two purposes. 
They contribute to the growing fund of knowledge which social 
anthropology i& building up concerning modern America; and 
they furnish the necessary background information for studies 
of child development in relation to community social structure. 

Two groups of boys and girls are the subjects of the Study 
^ LCjmracter Eormation in an American Community . AH the 
children born in the years 1926 and 1932 are included In this 
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study. The 1926 group were put under Intensive investigation 
during the years 1943-1944, when most of them were in the 
junior and senior years of the high school. The 1932 group has 
been followed since 1042. Although the Initial emphasis was on 
factors most closely related to moral character, the scope of 
the study has expanded to Include the entire span of personaltty. 
Techniques range from the usual tests of attitudes and abilities 
to projective techniques such as the Rorschach and Thematic 
Apperception tests. The Interview Is a mainstay. Thevariables 
of social status and social mobility are being related systemat¬ 
ically to the findings concerning character and personality. 

During the course of this study, the school has emerged aa 
a factor of great importance in the formation of character and 
personality of these children. It combines with the family to 
create the social environment of the child. The school Is 
essentially middle-class in its values, Its teaching, and its 
staff. The middle-class child finds the school reinforcing the 
goals, attitudes, and habits he has been taught In the home. On 
the other hand, the lower-class child finds the school attempt¬ 
ing to teach him ways of behaving and believing which are not 
entirely what he has been taught at home. This child may turn 
toward the school, encouraged by his parents who want him to 
get from the school some of the skills and attitudes they cannot 
teach him, or he may turn against the school, and reject what 
it stands for, including Its moral precepts. 

Publications from this study will commence to appear In 
1947. 

2. ChtLd-rearing Practtces_tn_Relatton to Social Class and 
Color . This study has just been completed and will soon be 
published by Allison Davis and Robert f. Havighurst. A report 
on that part which deals with social class and child-rearing 
practices has been written by Martha C. Ericson and will appear 
in the American Journal of Sociology in 1946. 

Two hundred Chicago mothers of young children were inter¬ 
viewed by a guided .interview method concerning their practices 
in rearing their children. There were fifty each in four cat¬ 
egories: middle-class white and Negro, and lower-class white 
and Negro. 

The results show that the same types of differences exist 
between middle and lower-class Negroes as between middle and 
lower-class whites. Middle-class parents are more rigorous 
than lower-class parents In their training of children for feed¬ 
ing and cleanliness habits. They also expect their children to 
take responsibility for themselves earlier than lower-class 
parents do. Middle-class parents place their children under a 
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stricter re^nmoj with more fruslrsilloius of their impulses, than 
do lower-class parents, 

3. P arental Ideologies in R_elal_UUi-iQ §A>lUilLC.l^U^. In a study 

completed in 1945, Evelyn MilHs DuvuM rompiired the concepts 
of '"a good parent'^ and "a j^ood chUd"' tluii arc hold by women 
of tour social class levels In Chicago, from upper-lower 

class to upper-middle class. She found a systemaltc variation 
as her groups went up the socliil scale, regardless of whether 
they were Jewisli, non-Jewlsh, or Negro. 

4. I ntelligence Test Perfor manc e in Helatlon t o Soc ial Class . 
It is generally understood that the ordinary verbal tests ol in- 
telligence consist mainly of problems a?Kl items drawn from 
the middle-class culture, and therefore probably penalize 
lower-class children, who do not have as much faiulliarity as 
middle-class children havewitli the vocabulary and the problem- 
situations that occur in the tests, Nevertheless, these intel¬ 
ligence tests are often used as a bushs for assigning children 
to classes which are thought to bo ‘‘homogeneou.s'* bi mental 
ability; furthermore, the te>sts are often used to decide what 
kind of curriculum a child should follow and what kind of educa¬ 
tional opportunity is best fitted to his needs. 

In order to evaluate more objectively the social-class factor 
in performance and intelUgence tests,a project is now in prog¬ 
ress which Involves the testing of all the 1)-, 10-, 13-, and 14- 
year-olds in a mldwestern city of 100,000. All these children 
have been given five of the most widely used paper and pencil 
tests of intelligence. The same children are being located as 
to social status. Eventually an item analysis will be made of 
all the test items, for three groups of children at each age: 
upper-middle class, lower class of native or ‘^old American'^ 
parentage, and lower class of ethnic parentage. Thus will be 
found the test items and types of Item.s whlcli differentiate most 
sharply and least sharply between children of various social 
classes. 

b. A^Qomparabive Study of the Development of Indian Chil ¬ 
dren . A study of the development of American Indian children 
has recently been completed, with many of the sun^c techniques 
that are being used la the study of children in a mldwestern 
community. Children of five Indian tribes, mainly In the Soutli** 
west, were the subjects of this study. Thus U is possible to 
compare Indian children with white children and hidlan children 
of various tribes with one another. Here the emphasis is upon 
cultural differences between societies, rather than upon cultural 
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differences between social classes wUhin a given society, 

The results of this study are being published in il series of 
b'ibal monographs* togetlier with journal articles describing 
the results from specific techniques. 


*Laura Thompson and Alice Joseph, The Hoot Wav , Univer¬ 
sity of Chicago Press, 1944, 

Gordon Maegregor, Warriors Without Weapons (Sloux)j 
University of Chicago Press, 1946, 

Dorothea C. Leighton and Clyde ICuckhohn, The People and 
Their Children, A Study of the Navaho Indians , 2 volumes, 
Harvard University Press, 1946, 

Alice Joseph, Rosamond Spicer, and Jane Cheslcy, The Desert 
People, A Study of the Papago Indians . University of Chicago 
Press (Jn Press). 
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PARENTS’ ATTITUDES ON CHILD BEHAVIOR: 

A REPORT OF THREE STUDIES^ 

JOHN E. ANDERSON 
Director, Institute of Child Welfare 
UnlversUy of Minnesota 

With the Improvement of research teclmlqucs, clearer Insight 
Into the factors In the environment which determine the child's 
behavior Is being gained, A shift in the approach to the problem 
of personality has brougiit new understanding. At one time the 
behavior of the individual was viewed as possessing in, and of 
Itself, the characteristic of truth and was Judged mainly in 
terms of its logicality. Not only was there right and wrong 
behavior for a particular situation, but the behavior itself was 
felt to inhere directly in the situation or be a direct product of 
it. Situation is here used In the restricted sense to refer to 
stimulation immediately present at the time or Just prior to the 
occurrence of the behavior. 

We now have also moved from the study of the limited and 
specific situation to the study ^f contexts; both those which 
operate over a long period of time, and those which operate for 
a short period of time. A context operating over a substantial 
periodof time produces effects In the behavior of children which 
are revealed in permanent, continuing or repeated tendencies of 
the child to act consistently In a variety of situations. On the 
basis of continuous or repetitive exposures, the child develops 
an image of himself, a level of aspiration, a point of view, or 
consistent attitudes with respect to his environment, which he 
will reflect in his behavior towards other individuals or his 
surroundings. 

If, in some manner, the immediate situation can be freed of 
its constraints or limitations, these underlying trends may be¬ 
come manifested. In many, and perhaps most situations, organ¬ 
ized responses appear, much as you put a penny in the slot and 
get a stick of gum, Skills and knowledges have become disso¬ 
ciated from the underlying motivating devices and, because they 
have acquired autonomy, reveal little or nothing of personality. 
Thus, if we ask a child the question *'What is two plus two?'' 
the answer four or even the wrong answers, five or three , are 

^Paper presented at a general meeting of the Society for /?e- 
^earch in Child Development in St, Louis, d/o., dfarc/i 29, 19^6. 

OeCfiuse of time restrictions, this report covers only a 
limited number of the studies recently corripieted or now in proc¬ 
ess at the Institute of Child Welfare, 
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ones tliat have been set and ort^anlzod over a poricicl of time, 
IE, however, the constraints inherent in Iho situation are re¬ 
moved to permit some free play of expression, some opportun¬ 
ity of giving vent to feelings and sponlnncous iietions, we come 
nearer securing a picture of the child as ho is. We are learn¬ 
ing to use the unstructured and free .sHuatlon.s as sources of 
scientific information about the huUvidual, 

1 wish to describe three exteusive studies, one of which is 
atm in process, which are concerned with the relation between 
parents^ attitudes and the goals they set for their children and 
the behavior of children among their fellows. I shall concern 
mysell with general trends, rather Ihiin detailed statl.stics. 

Dr. Radke,^ who studied young children, obtained data from 
both parents of four- and five-year-old clilldren by interview 
and a questionnaire, which covered manyaspects of the parents' 
relations with their children and gave Insight Into tlie parents' 
philosophy ns well as their ideas of tiiolr specific practices. 
For the children there was an interview about home practices 
Und standards. Starting with such questions as '‘Tell me what 
Is a good boy?" "What is a naughty boy?" she moved on to two 
projective techniques, in one of which the child represented or 
played out the relationvS within Ihe family with dolls, and In the 
other of which he reacted to pictures showing typical family 
scenes both positive and negative In character, la addition, the 
children were tested for compliance lo authority loan exper¬ 
imental sUuaLlon, and teachers' ratings on the behavior of the 
children in school were obtained. Included In the questionnaire 
for the parents were questions which sought Information about 
their disciplinary methods used with their own children as com¬ 
pared to those used on them as children of the preceding genera¬ 
tion. A trend toward much less severe and much less emotional 
discipline with the change in generations, together with much 
greater respect for the child's personality, is revealed. 

The data show that the children have a reasonably definite 
conception of their .parents. If the child's view of the parents 
is contrasted with the parent's view of himself, it is clear that 
the child perceives the parent asmucli more severe indiscipline 
than the parent conceives himself to be. The child looks upon 
the parent as the rightful authority but most frequently criticizes 
the parent for interference in the child's activities. The be¬ 
havior patterns of the preschoolchildren show paltorns that are 

This study is soon to appenr ns Rocikct Mnrionjt Rcintion of 
parental authority to children's behavior anrJ nttitufJes. fln- 
stitute of Child Welfare Monographs iVo. XXI/.J rf/inneapolis: 
Unxv, of Minnesota Press, 1946, 
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related to the liome atmospheres^. Thus, sigalflcunt dllfcrence.s 
lathe favor ol the democratic versus the autocratic atmospheres 
are shown In getting along with oUmts, In conslderateness, and 
In emotional stability; In favor of freedom-giving versus re¬ 
strictive discipline atmospheres are shown In rivalry, In pop¬ 
ularity and In colorfulness; and In favor of mild versus the 
severe punishment atmospheres are shown In talkativeness, 
rivalry, affection, conslderateneas and sensitivity. The choices 
which the child makes In the picture techniques are related to 
major aspects of his behavior and home life, The pictures give 
the child an opportunity to externalize his personal reactions to 
the home situation, the doll play In this group of fairly 

normal well-adjusted children gave significant Insights Into the 
lives of some children, U proved to be of somewhat limited 
usefulness for group comparisons. 

The second study by Miles^ concerns social adjustment and 
leadership behavior at the adolescent level. In a community of 
7,000 people with a high school population of 500 children, the 
children were divided into sU groups on a basis of a multiple 
criterion based on five categories; (1) actual record of Leader¬ 
ship positions In school and community, (2) a would you 

choose'^ blank, (3) a ‘'Guess who^* blank, (4) teachers^ classi¬ 
fication, and (5) an activities blank. Seventy children, 38 boys 
and 32 girls, were selected on the basis of these criteria and 
divided into the following groups: (1) successful leaders, (2) 
attempted leaders, (3) followers, (4) voluntary non-participants, 
(5) overlooked, and (6) outcasts. The children were given per¬ 
sonality tests (the Bell Adjustment Inventory and the Rundqulst- 
Sletto Survey of Opinions). Both parents, l.e., the father and 
the mother of each child, were interviewed separately. Each 
filled out a blank describing his attitudes or opinions with ref¬ 
erence to home practices and chose from hypothetical descrip¬ 
tions of children on cards those descriptions which they wanted 
their children to be like and those they did not. There Is avail¬ 
able then for each child a record of his social relations to the 
groups, his own scores on adjustment inventories, together with 
Important data with regard to parents^ attitudes and conception 
of home training along with sampling and face-sheet data on 
parent education, socio-economic status, etc. The results in¬ 
dicate significant relation between the social behavior of the 
children and the socio-economic status and education of their 

%iies, /Catherine 4. Relntionahip between certain factors in 
the /lOffie huck^round and the quality of leadership shown hy c/iiJ- 
dren, Ph.D. thesis. University of Minnesota, Septefnber> 1945. 
(To be pubiis/ied later..) 
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parents; a result consonant with the literature, They also In¬ 
dicate a very definite relation between the parents' opinions 
with regard to the training of the child and the status the child 
achieves In his own social group and a significant relationship 
between personality measures and the status achieved in the 
social groups. When the scale for partuits' opinions and prac¬ 
tices was broken down Into sub-scales, measu^b^g (1) over- 
protection, ( 2 ) dominance, and (3) encouragement of social devel¬ 
opment, there is also a significant relationship to the child’s 
position In his social group. The results indlcale rather clearly 
that a variety of factors in the context of a child’s life are oi 
some relation to the behavior which he shows in his relations 
to other children and both in turn are related to personality 
measures. When an Item analysis was run between the 121 
separate Items on the attitude scale, and the 66 on the "Choose 
your child" scale and an outside criterion based upon the chil¬ 
dren’s behavior In their social groups, Interesting relations 
were found, A second ttem analysis, based on the correlation 
of the separate items with total score, also yielded significant 
results. 

If we look at the particular Items on the narenbU attitude 
scale which seem to have very high value In predicting parental 
child behavior, we find Items such as : 

"If a twelve-year-old receives an allowance, Ills parents 
should plan with him In detail how 11 Is spent," 

"A parent should feel free to read a high school child’s 
letter without first asking permission." 

"Children under eight years old should not be allowed to 
climb trees for fear of broken bones." 

Items which have no or little discriminative value are__oites 
such as these : 

"Parents should carefiflly supervise the friendships of ad¬ 
olescent boys and girls." 

"Parents should not allow children under twelve years of 
age to play with undesirable companions," 

"Girls over eight years old should make their own beds." 

"No parent should ever bo satisfied with his child unless he 
Is in some way a leader.” 

On the "Choose Your Child" scale, tvnlcal Items which have 
high discriminative value. In terms of child behavior, arc : 

"This child cannot stand any form of adverse criticism." 

"This child Is persistent even In the face of difficulty." 

"This child is so tactful that he has unusual ability to get 
along with other children." 

Typical items with no or little discriminative value are : 

"This 'child Is easily discouraged when facing difficulties 
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which can ha solved by the ordinary child/' 

“This child is always good-humored and pleasanLlo bowUh." 

“This child Is not forward; he never pushes himself to the 
front in any group/' 

“This child Is so cautious and careful thul he weighs all 
possibilities before he finally roaches a decision/' 

U is interevSUng to look over the items that discriminate and 
those that do not. In advance, it would be very difficult to tell 
which ones will and which will not; in fad, there is noii priori 
method by which they cun be selected. Ncverlheless, they do 
hang together in patterns and, aflor selection, seem to Ijavc 
some logicality. It seems clear to me that such statements 
given cannot be Interpreted In terms of right or wi'ong or In a 
precise way as Indicating what the actual practices within the 
particular family are. They do indicate how parents feel and 
how they verbalize their feelings about children, .and picture 
indirectly their goals and aspirations. 

1 quote from the Miles' report: “Attitudes of parents appear 
to be crucial factors which are closely related to the social be¬ 
havior of children. Parents of successful leaders show out¬ 
standingly different attitudes from the parents of other groups 
of children. The contrast la most marked when they are com¬ 
pared with parents ot asocial children, especially parents of 
outcasts and overlooked children. In general, parents of suc¬ 
cessful children are less inclined to protect children from the 
normal risks of life, to shield them from the normal respon- 
slblllUes of life and to prevent them from developing an ade¬ 
quate degree of Independence which Is so necessary for good 
mental health and normal functioning in the social group. Also, 
they tend to be less restrictive In the degree of control which 
they exercise over the child. Much more leeway is allowed the 
children in making decisions, using judgment and experimenting 
with new situations. Also the individual personality is given far 
more respect - his rights and his opinions are given considera¬ 
tion in the family group, In addition, parents of successful chil¬ 
dren appear to possess superior ability in evaluating forms of 
child behavior and characteristics of child personality which 
are desirable for the optimum development of the child him¬ 
self." (p. 228) 

The third study by Frank Hansen in the series is now in 
process. Essentially It consisted of taking the instruments 
devised in the Miles' study at the adolescent level, particularly 
those relating to parents' opinions with regard to practices and 
ideals for their children and those developed in the Radke In¬ 
vestigation, consisting of pictures presenting family situations 
and child-adult situations, the Radke attitude scale and doll play 
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procedures, aiid applying thorn to tlie population of a summer 
camp composed of children of elementary school ago. The re¬ 
sults obtained will be checked against the social behavior of the 
children in their groups, Hielr relations with counselors and 
their relations with camp officials. From this we not only ex¬ 
pect to get a picture of the inter-relationships between thefladke 
techniques and the Miles’ techniques, but also to obtain sub¬ 
stantial Information on the child al the elementary .school level 
- an age level somewhat neglected in the past as an area lor 
research on problems of this typo. 

Some generalizations can be made from the Kludle.s already 
made which may well be verified when the Hansen .study hscom' 
pleted. These are: 

1. The child has definite impressions of his parents and has 
formed an Image or concept of them. This can be revealed in 
normal children by modified projection techniques. 'Die major 
Image or concept Is often very different from what the parents 
themselves would expect, This concept tends to emphasize the 
disciplinary and management controls exercised by the parents, 
rather than their positive approaches or affection for ihe child. 
The child tends to see parents more a.s frustrating than as 
facilitating beings. 

2. Parents have very definite atttludea with respect to the 
management of children. These attitudes cluster In patterns 
and makeup a context from which any single Item may diverge, 
without affecting the major relations In Ihc whole series. There 
is a relation between, the behavior of the child in hla own social 
group with his peers and the parents' opinions or attitudes, 

3. The parent algo has an Idealized child against which he 
compares or rates the behavior of his own child. Tills Ideal 
varies with the education and socio-economic status of parents, 
as'well as with their attitudes and opinions on matters of train¬ 
ing children. There is a relationijctwcen the parents' concept 
of the ideal child and the behavior of the child In his own social 
groups. 

4. There Is a relation between chtldren's behavior In social 
groups and scores made on personality measures, and between 
the parents' attitudes, opinions and goals for clilldren and the 
scores made on personality measures. 

6. The relations are clearest and most disUncUve for the 
children who are most distinctive in social behavior, l.e., for 
successful leaders and the overlooked or social outcasts. 

6, Some of the methods here described give promhse of use¬ 
fulness in measuring or studying contexts, ft would seem to be 
most appropriate not to regard tUem in terms of logicality,but 
to work with them In terms of empirically determined patterns 
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or clusters, and to explore the possibilities of differential 
scoring for different Items or responses, 
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DOLL I’LAY AS A riJNCTION Ot' Til}'; D()I,L 
FAMILY CONSTKLLATION^ 

EI.IZADKTH F. KOHINSON 
Inw/a Cluiri Wcilfurt* HcMSircfi .SUiti<)ii 
S(ut(' linivi'rinty nf Unva 

Prt>j(u;t\vi^ (loU pUiy, \\\ JMHMaU yr^irs, ha^•: if.umal incrf asinr, 
pronnnrnni^ as a aiui UiuraptaiUr nu‘a.sun‘ Un' 

in^wilh rliiUlron's udjuj^thaMil cliffIcullirs, Thrnui'^h l)io mialiuni 
of dolls Iho aliiltl may oxi)ress his uUiUicloH loward his world 
and tlio prcjplo in il, his foaiand iinxintios, his affncUon and 
UKi^rnsaion, his nuodsand inulivcs. In Iho rnlutivoly “ol) 3 (ii.:tiv(/' 
play siLuation ho may laivoal and work Ihrcju^fh Ui(> prol>!onis, 
otfecling calharsis and insight. 

Much of Ihft lileraturo on projocUvo play has prosinUiKl iii’ 
terprcUivG rather than molhodological studios, reviewing in¬ 
dividual case histories instead of C‘xpurimental diiUi, Varuius 
materials and mcUiods hiivo been used, each therapist cieLer- 
mining the extent of Ins participation in tlie situation and the 
structure and relative freedom of the play. The clnlci\s iden¬ 
tification with the dolls, in some cases, has been forced and, 
in others, Ims been allowed to appear spoJitaneously, 

Investigation of the quality and content of young children's 
fantasy behavior in doll play as a function of certain dcuiKUhstra- 
ble variables has been the general purpose of a series of 
studies in projective play done at the Iowa Child Welfare Re¬ 
search Station (1, 9, 10, 11, 12, 14). A metliodoluglcal approach 
to the problems of identification a/id aggression has been at¬ 
tempted in the present study (12). Tiie rehitionship of hetuivioral 
signs of a child's kleiUification with the dolls to other factors 
in the play situation has not previously been disemssed to any 
extent by psychiatrists or experimenters. 

Conn (3) and Solomon (13) centered the cliiUrs play around 
his specific problems by creating a situation with dolls re¬ 
presenting the’ actual characters involved. Although the doll 
which stands for Lhe child is the most important one, Solomon 
felt that identification should not be-forced, and recommended 
that the child not be made to feel that the play refers to him¬ 
self. In Levy^'s (7) experimental studies of sibling rivalry, in 
which the child was presonLcd with a mother doll, a baby doll, 
and a doll representing himself, identificallou with the self doU 
was inferred, 

h'lus is the tiftli in sorios of stiulios of projectjve doII 
play per I orn.cd nt t}}e Iowa Child \yoffiiro J^esenre)} Station under 
t}}C (h rcctiof) of /)r. Robert R, Scars, 
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Despcrt (4), in examining the poi\sonsiUty roactiona of pre¬ 
school children, gave her subjects four dolls, a man, a woman, 
a baby, and a boy or girl, according to the sex of the particular 
child. She found that each child ideutined in some manner with 
the dolls and that aggression, the most striking aspect of Ihe 
play, was often directed at memhers of tlie family whom he 
Identified. 

Investigating doll play as an aid to understanding and guiding 
the normal preschool child, Barucli (2) offered dolls duplicating 
the subject's family constellation. The child was helped by the 
examiner to identify the dolls with his own family if he did not 
do so of his own accord. 

Bach(l) introduced a miniature preschool set with a teaclier 
doll and three child-dolls, one of which was an “identification 
dolP' with which the child was urged to identify. It was found 
that stimulation to identification, if pressed too far with certain 
children, was met with resistance, 

The presentstudy had as its purpose, generally, to determine 
the effects of using in a projective play situation dolls which re¬ 
presented the child's own family constellation, as compared 
with a standard set of dolls; and, specifically, to examine the 
extent, kind, and direction of aggression, the amount and type 
of thematic play, and the frequency of identification under these 
experimental conditions. 

Method 


Exnerimeutal Variables 

Two variables were considered In this study: 1) the type of 
doll family, as to whether it did or did not duplicate the child's 
own family, and 2) the presence or absence of siblings in the 
child's own family. The 50 children used as subjects were 
divided into four groups as follows: 

I. No sibling, dolls duplicate own family 
11. One sibling, dolls duplicate own family 
in. No sibling, standard doll family 
IV, One sibling, standard doll faniUy 

Groups 1 and II, which together may bo called the Duplicated 
Family group (DF), received a set of dolls designed to repre¬ 
sent the immediate family conslellatioii of each subject, i,e., 
the people residing in his home, Only dolls that rcprescMUcd 
parents, siblings, and relatives were presented; roomers and 
student help were not included. If the subject's father was away 
from home, no father doll was offered. If he was at home, but 
In the armed service, the doll was dressed in the appropriate 
uniform. Sibling dolls were identifiable as to sex and age in 
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relation to those of the doll reprc'^'Oiitiiii^ ihe child, l.e., the si/e 
ot these dolls varied to indicale a cliffcr(jnce in Tnslruc- 

tloJis, depeadeni upon the subject's fajiiily constellation, were 
v/ordecl to induce identificution willi the dolls- 

Groups 111 and IV, iot;etlier called tJie lilandurd Family [jroup 
(SF), were presented with a standard set of five dolls vvhldi did 
not represent the subject's own family. It included a civilian 
father, a mother, a hoy and a t(lrl of the same size, and a baby. 
Standard instructions v/erc given, 

Tile organized house furnishings (Figure 1) wore the same 
for both gi'oupn with one exception; in the DF group, the crib 
and higli chair were removed if tliore was no baby in the sub¬ 
ject's family. 



i 


Figure 1, Experimental materials; standard family dolls at 
the right, additional dolls for duplicated family at the left. 


Subjects 

The subjects were 50 children from the Preschool Labora¬ 
tories of the Iowa Child Welfare Research Station in Iowa City, 
and from the Crocker School, the Jewish Community Center, 
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and theSulvLition Army CoiUrr in Di.‘M Moin(\s. Tliii Ly-fivo ciiil- 
dren were from the ProHCliool IjalK)rut<)rie.s, and 15 from the 
Des Moines schoois. 

The DF and SF f^roup.s were equated for 1) iq^i), 2).s(jx, 3) the 
number, relative af^c, luui sex of sb)linKs, 4) faiher^) being 
at homo or away frenn home, i.o., in tlie ariiiiul sorvioc* or trav' 
eliug [or biusuuiss, 5) extra inemhurs of (he housc^lujld, 
relatives, roomers, student help, and 0) ajnount of proviouH 
experlenee in doll play procedurrs, Malcliini' with riq,mrd to 
family constelliition was made on the basis of tin? family group 
as it existed during the month pre(MUling l)u‘ experinamtal ses¬ 
sions. 

Eaeh group was composed of 13 i)oys and 12 girls♦ There 
were 18 children with no sibling and 32 witli one sibling, tiiose 
being distributed equally in the IDF and jSF groups. 

The chronological ago range of tlic total group of subjects 
was from 3-2 to 6-2, with a mean age of 4.G years. The moan 
chronological ages of the children in the four subgroups varied 
from 4.5 to 4.7 years. 

The amount of each chUd\s previous experience with doll 
play procedure in tlio Phillips (0),PinLler (10), and Yarrow (14) 
experimentvS was considered in matching the subjects. The 
children who were without prevloins exinudence were given 
preliminary sessions by another examiner at least a month 
before the experimental sessions in order U) familiarize them 
with the situation. The amount of lormer expinnencu^ for all 
children ranged from 40 to 80 minutes. 

Experimental Materials 

The experiinontal materials constated of 10 clothed, life-like 
dolls, a set of realistic doll furniture, and 15 composition wall 
pieces. The wooden furniture, specially constructed for the 
experimental work, was made to the scale of one inch to a foot 
and was proportional to the size of the dolls used. Presented 
in anorganized form, the house was 32 inches long and 25 inches 
wide. The furniture for the kitchen consisted of a sink, a re¬ 
frigerator, a stove, a table, three chairs, and a high cluiir; for 
the dining room, a round table and four chairs with blue cloth- 
covered seats; for the living room, a radio, a small table, a 
davenport and three easy chairs, upholstered in rod, green, and 
blue; for the parents^ bedroom, a double bed, a crib, and a 
dressing table and chair; for the children's bedroom, two single 
beds and a dresser; and for the bathroom, a toilet, a tub, and a 
washbowl. The walls with small wooden bases were made of 
sturdy composition material. The height whLS three and oiic- 
fourth inches, and the lengths varied, six, nine, and sixtetMi 


102 



EI.IZAinoT]! HOI3INSON 


ihch(‘K, 

None of tho picoL's wiivS ^iutioniiry, ^p> wa,s c^p- 

ix)rlunity for rourrania^mcMU anti or|fani7a(ioii. In ordor to rc- 
diiCG as mucli as possible' tho siibic*ol\s csxploralory ixduwiur, 
the furaituro possossod no manipiilalivo part»s; fen* oxamplr, lln.« 
fuLicnts would not turn, tho toilrt sout and (!ovc;r wore iniiled in 
place» Uui refrl^ovuLor door would ned opon» and tlniro worn no 
removahbf drawe^rs. 

Tlio dolls wetrn imdo oC striui-^wrapiHul around a pipe (doanor 
base and wt*rf3 drisssecl in unrojoovahlo. mlorful collon clotJie.s, 
Tlic hair was composed of woolen yarn, and tlie sIku's, piunted 
brown, wore molded freim papiejr iiiaeh(5. Thriui adult male 
dolls, dressed in Army, Navy, and civilian suits, nioasnrc'd six 
inches in heit^ht; two adult foinale doits, five and oiio-liaif ijuihcs; 
two sets of boy and ^irl dolls, three and ono-liaU and two and 
ono-half Indies; and a baby doll, one and one-half indies. 
Clothes and hair of different colors dlfferentiuted dolls of tlic 
sairio sox and size. Li^vht and flexible, tlic dolls were easy for 
the child to handle and could be placed in a siltinf^ or staiulinf^ 
pastlioii. 

Procedure 

Two experimental sessions, each a haif-hour in length, were 
presented approximately 4B hours apart under conditions of 
Plntier’s (10) high experimenter IntoracUon. Such interaction 
consisted of 15 to 20 verbal contacts with the child every five 
minutey; these were limited to establishment of rapport, stimu- 
lation to stay in the experimental situation, and general xStinm- 
latlon to thematic elaboration. 

As the child was brought to the experimental room, the ex¬ 
perimenter carried on a friendly conversation will) him and 
attempted to provoke a pleagandanticipation of the toys, Upon 
entering the room the child was shown the materials, The in¬ 
structions given varied for the DF and SF groups. To the chil¬ 
dren of the SF group the experimenter said, *^Here is a family 
of dolls and the house that they live in, You may play with them 
ary way you like." Instructions for the DF group were altered 
to fit the family constellation of eaeh subject; c,g., '‘Here is a 
family of dolls and the house that they live in. See, here is the 
mother, the little girl, and her baby brother. Daddy is away in 
the Army. You may play with them any way you like." 

After introducing the materials, the experimenter, seated 
on the floor near the child, Immediately started to record the 
child^s behavior and the experimenter-child interactions, 
Throughout the sessions the experimenter maintained a friendly 
interest in and a non-evaluative attitude toward the child's ac- 
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tlvUles, 

The child's behavior was recorded in 15-second samples by 
use of a notational system adapted to a Kreat extent from that 
used by Phillips (9) and Pintler (10). An automatic timing de¬ 
vice buzzed every 15 seconds to mark tlie lime. For the major¬ 
ity of the categories, judgment.s were made during the Interval 
but were recorded at llie end of it, wlmn the bu/.zor sounded the 
termination of the Interval. Tlie remainder, including Instances 
of aggression, Identlflcallon, Inappropriate action, metamor¬ 
phosis, and experimenter-child Interaction, wore recorded at 
the instant they occurred. 

Questions sometimes arose regarding the experimenter's 
recordings and the buzz of the timing device. In response to 
curiosity concerning the sound, the experimenter explained 
that it was a clock in another room which kept time by buzzing 
every 15 seconds. If the child inquired about the recordings, 
the experimenter replied Uvat it was just a way of keeping track 
of the dolls and the furniture and directed his attention back to 
the materials. Throughout llie sesslon.s an attempt was made 
to keep the child from realizing that there was 'any relationship 
between Ids activity and the recordings. 

Categories and Scoring 

Categories were designed to describe the behavior of the 
child and were recorded in terms of their corresponding sym¬ 
bols.^ Several of the categories ard essentially the same as 
those discussed by Phillips (9); E, exploratory; O, organiza¬ 
tional behavior; T, tangential activity; P, tangential play; and 
Th, routine (stereotyped) thematic play. In addition, the follow¬ 
ing categories were used: 

ITh - Indlvlduiillzccl llicinallc pl»y 

Any UicnuUc ncUon or verballzfillonj wllli or wl^houl dollH, IncIlCxillng a ijlluallon 
which la nol deffned under routine theinalic piny or In which the malGrlala arc not 
uaeil lo Ihclr given purpose, o.g., warfare, earthquake, train or air piano 

rides, nhd school or hospital scenes (involving mctamorpiiosla). 

M - Metamorphosis Cf, Dach (1) 

A change In role or meaning of the dolls or cqulpmojil, For example, the bathtub 
may becoiriG an automobllo; the home, u school; the father doll, ii bomb. 

X ' Inappropriate action 

Nonaggresalve aclton or organization of inuleiiahj which Is Inappropiialo to iho 
ongoing theme, G,g., wasUlug dlahcn in the Uvlng room, or the falhor*» sleeping \^\ 
U\c baby's crib. 


2 

^For a detailed description 
cedure see Robinson (12)^ 


of categories and scoring pro- 
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I' IdGBUncRllon 

AcUvlty or vorbRUzRtlOfi In which lUo child rrdalijN nr hlh rurally lo ii 

llicmc or {\\ii oxporliminUl ni'iilerlLiUi, T1 iVj» niiiy liuHodc llio ujic of the jimnouii "'T' 
wllh reference lo u doll, lliemttUc iicUon, or cKperlciicc; c^llIni' n doll by IiIl own 
name; lciciUiryln(; dalln wlUi meinborn of iilf; own family; roUilln^* (hi*iiuUfr. nclffm lo 
his own or funifly experfcnceii; asMumlnn a roll* and dclliif; (lirriuillcally hltinicif. a',' 
ijidicatcd by a filalcme/il to thh*! effect; and favorin(f or'ihowhiK oniotlonal concorn 
aboul ii particular doll. 

AffKr'C.sslDji 

liosllluy as exprossed In urilou or lripHi!d llirnuijh loiu' nf voice aiul roiUnnl uf 
speech, InlerprcUiUoriH arc In accordaiieo wllli Ihe deflnlllmi by IJollard, Utjulh 
Miller, Mowrer, and Sears (5); "Any act w)nnic ('uiil is Injury lo an oi-^^an- 

Isni (or orgLinlsm-fjorrogalo).'' HosUHly may bo directed frnju the Mibii ol lo Ujc 
dolls, la Ihe other cxpcrlmcnLul materials,or lo Hie cxporlmi'nler,or from Ihe dollK 
lo each other or to the equipment. 

Two hinds of at^i^rcssfcin have berni consklered, storeoly|Fccl and rioxusterentypeel, 
Stereotyped aggrogslon 

Any form of aggressive behavior which may aelually occur 
In the average, middle-class home situation; assorllvc actions 
or verbull'i;alions which are appropriate lo time, pluco, ehar- 
actor, and capability of the Ugenl of aggroKnlon, 


I vpiiH M M fUl* Mil UipW? tU UjH 


Any form of aggresHlvc behavior, dfsllngulshod from stereo¬ 
typed aggresalon by l(s Intcnafty, InapproprlalcriGsff, or Indi¬ 
vidualistic quality, vihicli would not be expected In averugo 
home relallojishlpx. 

Examploe of stereotyped and nonslcreolypcd aggression In doll play arc listed In 
Table 1. 

Location of Ihematlc play 

The following symbols were used to Indicate the iocatfon of (hemntfc play; 

K Kticlien Bp Parents* Bedroom 

D Dining PIoom Ba Balhroom 

L Living Room O Outside the bouse 

B Children's Bedroom 

Recording of behavior 

Behavior was recorded on mimeographed score sheets, composed of four rows of 
twenty 15-second Interval spaces on a side, each row being subdivided for notations 
of the location of thematic play, general bchavlox' categories, and Instsincas of ag¬ 
gression, Six kinds of notations were used, 

1, Each change in the location of thennitlc play was indicated by the appropriate 
symbol In the location Uno. 

2, The corresponding symbol was recorded In the behavior line for action char¬ 
acteristic qI the general behavior categories (E, O, Th, ITh, T, P) which con¬ 
tinued longer than oiic-half of a 15-sccond interval. 

3, The symbol for metamorphosis was recorded once above the location of 
theme line at its first occurrence. 

4, IniJtarices of IdentifiertJoji and inappropriate action or organli;atIon wore 
nulcd in the genexai behavior line once per Ji5-second Interval In cacii Interval 
In which they occurred. If they occurred twice In one hUerval, only one sym¬ 
bol was recorded, 

5, Instances ofaggreasion were recorded In the aggression Una as they occur red, 
the agent, object, and kind of aggression being noted. 

0. Experimenter-child interactions were tallied below the aggression line. 
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1. li'ii'iji'}, 
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I'v’f-' In , 

3, J/r, Ji',: Ni, -riiiiiln 'j i!i iFiiij: 
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n'-'i.r, lijr-lf Till lot, 
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F, il.i'llr.ll J.JiMlI,', f'.,’., Liilill', klfilii:, 

i.j-i;]*' In.; 

iJ. ' 

Ji in r,'r.il ('■-I' jil'in 
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V, Oilitl to iMM 

1% viaT'I'ICw 

V r• L> *t*n /’jL'.IU?!'}.*'., 

1. 3j«ULk|ii!, TiUllnt', olni |iJii|; nUli InLmi-jlty or 
luvulvdi’uL 

2, ']l.ni<|iln', on or tiuaHrij; rioH^ or runiLluro 
9* llavjji,; linlla trip or f.iH off cr rr/or funil- 

L*ra 

4* a (JuirdiaiT <Ilo 

ii. Ikirij'lrir. or |ualiln/l ovi>r iloll fitniiLuiv nr 
miUo 

n, n al'jin Mew down LIk.' tovioii nr fiimi- 

liiro 

V. CliUii ona iaUnj; Uii' mlo ol n i1(i/]Lni[;l ivo 
niloni 

Aj^t^re.ssion w:i.s runonlcd by imlatioii of a^jonl, oiijocl, anil kind (i.UinMjlypi'd or 
rianslcriiolyped). Symbols usi'U lo iiuliciili* ii(fonl iuul objfjci of i‘;,.‘non won-: 

Aji.rnf 

i) Baby doll 
(' Tlui subject 

d TUe doll vildcU vcpri'scnl i Ww) nnbjur^; dir "jU'll doll." In llir iiV ('l oup, d 
Ik tlio child doll of tlir samr sox an ihe nulijrrl 
f Fullior doU 
^ Grandfather doll 
\rm Grand mu I hr r dull 

1 Faiilasllc aRoiii, Kunielhiinf iiol liunian IniL wlilcli may iippiMr iuiiinaic or dy¬ 
namic tt> Ihe child,e.R., wilrh, f:iiry. animal, slorni, AIkii, a piTiani oiilijido 
the family cons lei la lion 
m Mother doll 


3Ti Kri o wiij riy-kj li w 

3. iiiaijifl 
li Jrunnlng rnroy 
J S, Cryluii 

V, Child lo cAUii 

li Uonorsil ojciAGilna 

2. KlRhLln,-? 

3. IliLlOvi 
4* 

tfI, ihibjoct to aollu or 

1, Cronoral cnUinaricu 

£jia]\X-.ln,i, hlt.liiv'> or iilaiipln,'] tho 

iloUd 
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q r\|nM-imrmal luiiUfnulK, Lu., furnilurc, wiUls 

,s' {jnj{>r Ui:)ii Mir h«lijy 

f.Mu Two or uiorr dolls ol 11 u* funiily i^roup 

TIu; iiliikvo symbol}: v/rn* iilso Ufiocl lo desit'nalv iUt: ol>j(M:l (jf iiiji^rL'ijslcjh. In 
addition, {![<• syniljol x cbuialod (tiwurd tbo 

A I’tJiiibihHliuu of f ymbol;; win; rooordi'd at oaoh inslaurt uf api^rcssUni, c.(^., m?- 
po.'sslojj fj'Diij Die jMolbrr Lo Llic bahy w.if: re nor (led as mb, or [rum Llm Hiib^urL lo 
ll\(‘ funilUiru an i’(i. Wlien die sourre of iiy.Krufisiou wiis not Indlriilod by deriiilK? 
action or verbalizalioii, tiu' ;rul)j(‘i‘l was (tonsldei ed lOi llie affcrU. Because of tlio 
prudomiiiama} of nonsloreolypeci aiq^ression, no adduioiuil symbol was used lo 
qualify il. If Uie u^'i^resHion wiiu slereolyped, an S v/us pliu’ed to Uic rigiU of Llic 
(Ur Gel ion symbols, Le., fdS. Each ms lane e uf aj;f’re!,sion wus re tor deal In a I vi¬ 
se fond frame of reference, and slaLislDail analysis was maclo In terms of Lhe Lolal 
number of mslanees diirinn tlie sessions. 


Reliability 

Reliability of tlie scoring method was determined by simulta¬ 
neous observation with another observer (Yarrow) during 295 
minutes of doll play carried out under the conditions described 
for the SF group. One observer served as experimenter in the 
room with the child, while the other observed the activity from 
an observation chamber fitted with a one-way screen. 

The statistical procedure used was tiiat of percentage of 
agreement between observers. Percent-iges of agreement on 
the general behavior categoriesj totaled and separate, and in¬ 
stances of identification^ inappropriate action, metamorpliosts, 
and occurrence of aggression, were computed by the formula: 

2 times the total number of agreements af observers A and B 
the total number of observations of A plus B 

Percentage of agreement on direction, agent, object, and 
kind of aggression were determined by the formula: 

2 times the number of agreements of A and B on the item 
the total number of agreements of A and B 
on the occurrence of aggression 

The criteria for agreement were: 

1. For the general behavior categories (E, 0, T, P, Th, and 
ITh): the same symbol recorded in the same 15-second 
interval by each observer. 

2. For all other categories, except identification; the same 
item of belnivior recorded within two adjacent 15-second 
intervals by each observer. Here, the interest lay in the 
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frequency rather than the sequence of occurrence. Re¬ 
liability for Identification was determined within a one- 
minute frame of reference. 

The criteria for disagreement were: 

1, Omission of an item of behavior by one of the observers, 

2. Failure to record items of behavior according to the cri¬ 
teria for agreement. 

The percentages of agreement are presented In Table 2. It 
is interesting to note that, despite the low percentages of agree¬ 
ment on tangential and tangential play, there was never any 
disagreement between these two categories. 

Results 

Mean Freauencioa of Behavior 

The mean frequency of each category of behavior during the 
two 30-minute sessions of doii play under four combinations of 
eKperimental variables is presented In Table 3, The No Sibling 
groups contained 9 subjects; and the One Sibling groups, 16 
subjects. No outstanding differences among the variables were 
noted, except in the case of identification, of which there was a 
greater amount in the DF groups. There was also more organ¬ 
izational behavior and less routine thematic play in the DF-No 
Sibling group, 

A distinction was made between thematic and nontliematic 
aggression. Instances of aggression which occurred in con¬ 
junction with routine or individualized thematic play were de¬ 
signated as thematic; those occurring with exploratory, organ¬ 
izational, tangential activity, or tangential play, as nontliematic. 

Ills interesting to note the wide discrepancy between certain 
behavipr categories under all experimental conditions. There 
was predominantly more organizational than exploratory be¬ 
havior, more thematic than tangential activity, more routine 
than individualized thematic play, and more tangential activity 
than tangential play. Thematic aggression exceeded noiiLhema- 
tlc aggression; and, in contrast to the results found with re¬ 
gard to thematic play, Indivldviallzed thematic aggression was 
greater than routine thematic aggression. Nonstereotyped ag¬ 
gression was strikingly more frequent than stereotyped aggres¬ 
sion. 

No statistical analysis was made of location of thematic play 
or of direction of nonthematic aggression. 
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TAid 


2 


FHsfiUv'ij^CY or oc;ci;j<ir^:;c:‘; /u^ij rrjiC.i.'riVirrS-j or 

zJiiTtVfiii::.' T.^o 0JKSL«Yi;/^0‘’ tih:GrjriM;.Y;‘i im: /A/;icu:i 

u/rafK; or iWs/MVMioii 


mi idiLiAiiTLivv OF 'nil*: f:cofa::o 


Category 

Frcciuoncy 

I^erccnta(^G of 
ar:rccjLont 

Total ['tmai'al behavior 
cateEoi'lea (K^ 0, T. I", 

Th, ITh) 

23C6 

09.0 

Ex})! oratory 

2 59 

bl.Q 

0 i'gani 2 > a t i on al 

4S7 

07 ,C 

Tangential 


05,4 

Tangential play 

S3 

54.5 

Houtinc tliematio play 

1307 

93.2 

Individualized thematic 
play 

201 

09.7 

JiSatamorphosia 

15 

00.0 

HiappropriatQ action 

no 

00.0 

Idantifioation 

19 

04.2 

Aggraesion 

Occurrence 

500 

78.0 

Dir^otion 

«-394 

79.2 

Agent 

4S-394 

87.0 

Object 

*394 

82.2 

Nonstereo typed 

336 

. 85,9 


^f-Per cent age of agreement vras based upon the total nunber of 
agreaiienta on the occurrence of aggression mentioned bjr each 
observed. 


Differences Between Mean Frequencies of Behavior 

Table 4 shows the reliabilities of the differences in mean 
frequencies of behavior between the DF and SF groups and the 
No Sibling and One Sibling groups. The scores of the children 
In the DF group were compared with those in the SF group, and 
those in the No Sibling group with those in the One Sibling group. 
Each group was studied as a whole. Although the subjects were 
selectively distributed among the experimental groups on the 
basis of several criteria and were thus possibly more closely 
related than would be children drawn entirely at random, they 
were not matched individually in each group. Therefore, Lind¬ 
quist's formula for the significance ratio (t) of the difference 
between the means of independent random samples was used (8, 
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'IVvUI.i: 2 


or i'diavioo iii'in::'' w Tiiir.rv-yiinjrh: 

or VlAY rA.li'i ^Ifr 

or i::a*i=:ni!.tKNTAi, v:uix\su3 


Oaterory of Di'-Uo 3i’-;fo III'-Ojid 

llchr.v^or 3il3linL: .'iiMAiir .liliilnn 

u n 0 s; = 1C r = 0 N' = IG 


Kxrloratoi^ 
Ortjnuizfi'tional 
TancDiitial 
TajitjtntJal play 

noutino tliojnatic 

play 

Individu alla c4 
t)\«iiab:c play 
Vetv'LH'Drj'l'ioaia 
laappi’of'rinte 
action 

Idontiri cation 
Total nciP'^f*- 
flion 

llonUiccwtic 
a[»[^,reo5ion 
TliGmatic ap^- 

i'VC 5 5 \CT' 

Routiiip tlifinatic 
aenron£3^ on 

IiKlvridvialiZfid tlicrnatic 
ai^gi’esiiion 

StoreotyjJtxl af^tjJ'caslon 
Mcnatorootyped ar'groo- 

sion 



eo-i 

71.C 

4(J.7 

Rl.G 

fl"i .0 

1*6.9 

14.0 

7G.] 

'ii' 

I'ie.'i 

41.6 

1.0 




7.6 

G.O 

43 .R 

40.1 

13.9 

13.4 


34,9 

lo.o 

0.0 

19.3 

26.6 

li,6 

3.0 

40.7 

45.1 



27.3 

40.U 

47.0 

65.4 

29,3 

11.4 

17,2 

00.1 

DV^S 

34.3 

31*0 

2.3 

1.1 

6.7 

0.3 

3.1 

1,7 

37.1 

43.1 

n.4 

14,2 

26,7 

2Q,0 

0.9 

10.1 

IG.D 

16,0 

4.0 

3.3 

33,1 

3D.0 


p. 138). Results in the tab^o are given in terms oi the diflorcncc 
between the means and the level of confidence (I of c) for this 
difference. 

With the DF condition, identification was .significantly great¬ 
er* at better than the one percent level of coiifidciico, thim with 
the SF condition. There was a slight tendency (at the 20 percent 
level) toward more exploratory behavior In the SF than in the 
DF group, and more organiziitloii of materials in the No Sibling 
than In the One Sibling group. 

Directlou of Thematic Aergression 

Instances of thematic and noiUhematic aggression were clas¬ 
sified according to agent and object. Each experimental group 
differed in its combination of variables, and, therefore, no con¬ 
sistent pattern of dolls was presented to all the subjects. The 
categories of direction which each group had in comu-on, how- 
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TABLE <1 

SIQ»inCj\]lCS OF THE DIFFEHIiUCiS 1T3 MEAII OF BUliAVlOH 

DST/ZEEN naj DljBUC/iIHL FJiiaLY AW 3TAIJDJiHB FjVIrULY 

onoups THE no bidlihg mid q]Vu ijibuno 

CJllOUPS (N = 50) 


CatecQJT 

Duplicabotl Family 

Standard Family 

Woan 

mrf. 1 of c 

tio Siblmo- 
Ono Sibltnj^ 

f^oan 

Diff. 

1 oC c 

Exploratory 


20 


30 

Crg rini7 ational 

7.1 

5Q 

13.5 

20 

Tai'ir'cntial 

•itG.O 

40 

1.6 

90 

Tmi/jcritial play 

-iO.G 

90 

-3,?. 

GO 

RoMtiJio tbuimtic play 
JjKlividiiali?. ocl theinatlc 

-a.fj 

—- 

^17 ,2 

70 

play 

7.6 

40 


— 

I/ctaniorpHosia 

0.4 

70 

0.4 

70 

Inappropriate action 


— 

0,5 

80 

Lion tifi cation 

4 .3 

1 

1.5 

40 

Total aegroeflion 

$.i 

CO 


60 

Ncnthemafcic ageroaaion 

0.4 

— 

i:a.i 

90 

TDcinatic a(Tgresslon 
Houtino thaivatic 

5.0 ^ 

50 


60 

Q(»[^r0gaion 

iTiciivlclimliscKl thanatlc 


70 

OA 

9Q 

Cfj[;rQ£j£jion 

6.0 

40 

M.G 

SO 

Stereotyped aGfirosaion 
Wonotoreotyi^cd aggros- 

«^0.8 

GO 

0.1 

— 

filon 

6.1 

70 

-»5,n 

60 


* GrGator rroq^acncy In tlio aocond-montlonod variable. 


ever, were the subject himself,the ^^self doll/^the mother doll, 
a family group of two or more dolls, a fantastic agents the ex¬ 
perimental materials, and the experimenter. 

Table 5 presents the mean frequencies of agents and objects 
of thematic aggression under each combination of variables. 
There was somewhat more aggression emanating from the 
mother doll, sibling doll (other than baby), and fantastic agent 
under the DF than under the SF condition. Aggression toward 
the mother doll was greater with the DF condition. The self 
doll and father doll, as well as the grandmother doll, were the 
objects of more aggression in the DF-No Sibling group than in 
any other group. In the DF-One Sibling group the experimental 
materials, the sibling doll, the family, and particularly the baby 
doll, received more aggression than in other groups, 

Differences in Direction of Thematic Aggression 

Further analysis of thematic aggression was made lor sev- 
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TAD1.E D 

LISWI FRSTOJCIKS OF AOOTS AIJD OllJKCTfj OK TllVMATJC 
AQoni;satoH uufaNr, TcVO HL's^iONri 

OF DOLL iqJVY Wilt GOMlJIUATIOUii OF 

EXl* m\W I’/J. V/vi11iUiLl>3 


Category 

Ur-ilo 

Sibling 

Di'VOno 

Slbllnc 

^>i'wro 

aihlinc 

3i\)llnc 

Agsnt of ac^^roosion 





b Baby doU. 


0,7 (3)’- 

0.1 

0.6 

Tlw subject 

21*0 

24.3 

21,1 

20,7 

^ Solf doU 

1*2 

1.4 

1.2 

0.9 

f Father doll 

a .5 ( 0 ) 

2.1 (10) 

1.2 

2.0 

gf Grandfather doll 


0.0 (1) 



^ Grandmother doll 

0*0 (1) 

0.5 ( 2 ) 



Fantastic ngont 

3*2 

3.2 

0.7 

2.0 

■Win liothor doll 

2,1 

1.7 

0.7 

l.l 

^ Bxperijnaital 





matorlalo 

0.1 

0,1 

O.o 

0.1 

a SlbUns d.olX 


l.S (13) 

0.4 

0.1 

Fflsilly (tivo or 





more dolle) 

0,0 

• 1.2 

0.2 

0,4 

Object of aKEToaslon 





b Daby doll 


11.0 (3) 

4.a 

4.2 

Tho flubjeot 

, 0.2 

0,0 

0.0 

0,2 

^ Solf doU 

0.1 

3,!i 

3.4 

3.2 

r Father doll 

7.0 (G) 

4.6 (10) 

4.2 

5.4 

gf Grandfatfioi^ doZi 

— 

0.0 (1) 

___ 


gm Gfrandmothor doll 

s.o ( 1 ) 

1.5 (2) 

- ^ 


**■1 Fftntastio 

0.2 

0.4 

0.1 

O.G 

+ha Mother doll 

7.4 

7.0 

3.4 

3.7 

^ Experifiiental 





materials 

5.0 

O.G 

3.0 

5.6 

0 Sibling doll 


5.3 (IS) 

2.2 

1.9 

#x Exporimantar 

0.0 

0,1 

O.'rJ 

0.3 

iifaju Fainlly (tvro or 





more doUa) 

2.C 

S.2 

3-4 

3.7 


Catogorlgg that all groupa had lii common, 

1» Hie niuobGra In paroitlieses Indlcato tho num^ior of children trlio v/crc 
preaaited irlth fchoao dollop moan fruqutaflciofl imro baood uj^on tlinrto 
oases* 


eral categories which were comparable for each experimental 
groupr Significance of (he differences in meaii frequencies of 
thematic aggression between the DF and SF and the No Sibling 
and One Sibling groups, shown In Table 6, was computed for the 
agents (the subject, self doll, and motlier doll) and objects of 
aggression (sell doll, mother doll, and experimental materials). 
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TABLK 6 

aiGWIKCANClI OP TIIK DIpFKitKNCSS IN MKAN FREQUiiNClKS IN DIRKCTtOH 
OF TIimTIC AGOKSSaiOM BEWKEN '11 IE DUPLICATED FiMvtILY AND 
STAI^OAiiiJ FAi^ILY GKOUPS AND THK NO SIDLING PdiU OWE 
SIDLING GHOUl^a (N = 50) 


Implicated Pandly- 
Stondard Fajnily 


No Siblinc:- 
Onc Si Wing 


Catecory 

Moan 

Uiff. 

1 of c 

I.!oan 

Diff, 

1 of c 

Agent of a^^cssion 

c The subject 

?.3 

70 

^a.4 

80 

ci "Saif doll" 

0.4 

CO 

0.0 

— 

m Wolh cr doll 

0.9 

30 

0.0 

“ 

Object of ageresaion 

d "SgH doll" 

1.9 

20 

2.4 

10 

m Mother doll 

3.6 

5 

0.1 

— 

q Experimental 

materials 

R.6 

40 

.3 

40 


Oreatai’ frequency in the aecond-meutioned variable, 


No significant differences appeared with regard Lo the agent 
of aggression* As an object of aggressioim the self doll re¬ 
ceived somewhat reliably more aggression (10 percent 1 of c) 
in the No Sibling group than in the One Sibling group, and there 
was a tendency for this to happen also in the DF group. Greater 
aggression toward the mother doll in the DF group was rela¬ 
tively significant at the 5 percent level. 

Comparison of Identifying and Non-identifylnu: Children 

Children who manifested instances of identification were 
compai'ed with those who did not with regard to individualized 
thematic play, total thematic aggression, ifidividualized thema¬ 
tic aggression, and nonslereotyped aggression. Thirty-seven 
children, 17 boys and 20 girls, showed some form of identifica¬ 
tion. All but three of the 25 children in the DF group iciPntified, 
while in the SF group, 10 children failed to do so. Five of the 
18 children with no sibling and 0 of the 32 children with one 
sibling did not idenLify, 

Identifiers showed a slight tendency (20 to 30 percent 1 of c) 
to exhibit more individualized thematic play tlian non-identifiers, 
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l)iit no iCtiiit trend wiiis ol}Hcrvcd tor totui tliunmlic, in¬ 

dividualized thematic, and nonstereotyped jit^(»resKion. A cor^ 
relation ratio o[ -.50 (standard error 1 .16) between identifica¬ 
tion and total thematic aKi^rcssiori was obtained (C). 

Discu.s«lon 

The variables under consideration in tins study appeared not 
to influence siKniflcantly the [general behavior categories, with 
the exception of identification, and did not produce results out¬ 
standingly different from those of tlio previous doll play re¬ 
search in this aeries, 

U has been assumed tIuiL identification is inherent in pro¬ 
jective doll play, The significance of the extent and manner in 
which overt signs of identification vary with certain experi¬ 
mental conditions and correlate with other measures of observ¬ 
able behavior may be of intorcst in determining its importance 
In the clinical situation. 

Children in the DF group were presented with dolls which 
duplicated their own family coiislellciUons and were given in¬ 
structions designed to induce identification. Instances of iden¬ 
tification were shown to be vSignificantly greater (better than the 
one percent level of confidence) in this group than under tlie SF 
condition. 

With such a large difference in identification between the DF 
and SF groups one might expect to find a corresponding dif¬ 
ference in the type and amount of thematic play or aggrOvSsion 
exhibited. But this does not seem to be tlic case; routine and 
individualized thematic play, as well as aggression, did not 
vary significantly with these variables. 

An analysis of the changes in thematic aggression which may 
be predicted from changes in identification was made for the 
37 children who showed Identification. Instances of identifica¬ 
tion ranged from one to 19 and those of aggression, from one 
to 96. A slight, negative, curvilinear relationship between the 
identification and aggression of these children was indicated by 
the correlation ratio (-.50; standard error ±.16). There was 
a slight tendency for thematic aggression to decrease as iden¬ 
tification increased. This relationship, however, did not hold 
for all cases. Low thematic aggression was generally assoc¬ 
iated with high identification and the relationship was moderate 
near the mean of the distribution, but low identification did not 
always result in high aggression. Children wlio had from one 
to three instances of identification gave from one to 96 instances 
of thematic aggression. The scatter of aggression scores was 
more limited at the high identification portion of the scale. An 


lid 



ELIZABETH F. ROBINSON 


arbitrary division of thematic aggression and identification 
scores and their corresponding case frequencies may illustrate 
this relationship. 


Identification 

1-22 

Aggression 

23-44 45-66 

66-96 

1-3 

5 

5 3 

4 

4-12 

7 

e 


13-19 

5 




Bach (1) found that, with regard to the fantasy behavior of a 
group of seven children who identified with his ^‘identification- 
doll/^ as compared with an equal number of non-identlliers, 
the latter group showed significantly fewer “nasty^^ fantasies, 
less associated aggression, and were less emotionally Involved 
in play, He suggested that 

. . .when the child is made consciously aware of the iden¬ 
tification through “identification-stimulation'^ he tends to 
reject this behavior and ... it then becomes associated 
with failure to lose inhibitions. ... It is plausible that 
even spontaneously occurring identification, when recog ¬ 
nized bv S . would lead to Inhibition on the theory that con¬ 
scious identification Increases the similarity between 
real social situations and fantasy doll situations; tins 
would facilitate generalization of inhibition from social 
experiences to thematic play beliavior. (1, p. 49.) 

In the present study, specific identification with the self doll 
was noL pressed. An indirect suggestion was made that the doll 
family was the same as that of th^e subject, and any identifica¬ 
tion was allowed to appear spontaneously. The criteria of iden¬ 
tification were not as centered around the identification-doll as 
were those of Bach, but were enlarged to Include identification 
with the family. Therefore, identification could be of the home- 
and family-comparison kind as well as of the“I,“ '‘self-themat¬ 
ic,'^ and role-taking kinds. The method of recording did not 
differentiate these types or indicate with whom orwliat the child 
identified. 

Since the identification-stimulation was less intensive than 
that applied by Bach, and since the children were not under any 
compulsion to identify with the self doll or doll family, we 
should not expect to find the associated tendency to reject iden¬ 
tification or for them to be greatly inhibited in their activity, 
even though aware of the resemblance to some extent, This may 


115 



CHILD DEVELOPMENT 


account for the soniGwliat more Individiuillzed thematic play of 
the children who ciltiplayeel identification In ttomo way, Although 
total thematic aggression and nonstercolyped aggression did 
not differ significantly between identifiers and non-identifiers, 
the slight tendency for aggression to decrease within the Iden¬ 
tifying group as identification increased would be in line with 
Bach's theory. The wide variability of scores among the sub¬ 
jects, however, must be considered In this respect. 

There was a gcMicral impression that the Instances of Idon- 
tiflcation in the DF and SF groups were of liio same nature. 
References to personality or non-doU similarities and exper¬ 
iences at home in relation to the experimental materials or 
thematic play were on a more conscious, superficial, conversa¬ 
tional level than on that of a deep anxiety-provoking quality of 
identification. Perhaps there is less anxiety when the child is 
able to use a whole family with which to identify than if urged 
to identify with one doll. Then again, in these presumably nor¬ 
mal preschool children, anxiety may not have been a factor 
leading one way or another to identification, thematic play, or 
aggression. We have no way of deLerminiiig the completeness 
of the identification; from a few instances we may not imply a 
total acceptance of ‘'That's my family." The occurrence of 
identification was also inconsistent; it varied from one Kind to 
another and was not always apparently present. 

Although the amount and kind of aggression did not differ 
reliably with the experimental variables, the directloji of tlie- 
matic aggression showed interesting differences, No sigluf leant 
differences were observed between groups with regard to the 
agent of aggression, This research was conducted during the 
war and, in some cases, a child's father was In the service 
away from home, a fact which is noticeable under the DF con- 
dition. In the DF-No Sibling group, six children received the 
father doll and one child, a grandmother doll. In the DP-One 
Sibling group a baby doll was presented to the child whose sib¬ 
ling was under 18 months old. The sizeof the sibling doll varied 
in relation to the age of the child and that of his brother or 
sister. In this group three children were given the baby doll; 
13 children, a sibling doll; 10 children, the father doll; two chil¬ 
dren, the grandmother doll; and one child, the grandfather doll. 
The groups, therefore, were not comparable us a whole, but 
were in part, all having avaiiablc the self doll, fantastic agent, 
mother doll, family group, experimental materials, and Lhe 
experimenter. 

Reliable differences for object of aggression were found for 
the mother and self dolls. The significant predominance of ag¬ 
gression toward the self doll in the No Sibling group may be a 
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function of the small number of dolls presented to these chil¬ 
dren. There was a similar tendency for aggression toward the 
self doll to be greater in the DF than in the SF group. Levy (7) 
describes aggression toward the self doll as a form of ^'self- 
punishment or self-retaliatory hostility/' which appeared as 
severe or as mild as the preceding hostility toward other dolls. 
The role of the self doll is not clear; few children in the present 
study consciously stated an identification with it. 

tn the DF groups there seemed to be a more selective con¬ 
centration of aggression than in the SF groups. Significantly 
more aggression under the DF condition was directed toward 
the mother doll; the father doll in the DF-No Sibling group re¬ 
ceived large amounts of aggression. In the DF-One Sibling 
group it is interesting to note that the baby doll was the object 
of more aggression than was the doll representing an older 
sibling. Aggression in the SF groups was more evenly dis¬ 
tributed among the categories than in the DF groups. Greater 
aggression in the DF group (particularly the DF-No Sibling 
group) toward the self doll, if a result of this localization of 
aggression, would support Levy^s observation. 

These results would suggest that, although presenting a set 
of dolls duplicating a child's family produces reliably no more 
difference in amount or kind of aggression than does a standard 
set of dolls, the way in which this aggression is distributed and 
directed under the DF condition may be of diagnostic signifi¬ 
cance in indicating areas of tension in the home situation. One 
would expect this to be more revealing in the case of individual 
children and in a clinical frame of reference. 

In interpreting these results, however, the inequality of the 
groups of subjects and the number of dolls which they received 
must be taken into account, as well as the mixture of variables 
and the variability of aggression and identification scores. The 
children under the DF condition received an average of 3.4 dolls 
with which to play, while those under the SF condition were 
given five dolls. The DF-No Sibling group had an average of 
2.8 dolls and the DF-One Sibling group, 3.8 dolls. Different 
numbers of children played with each doll. If relatively the 
same amount of aggression was shown by each group, that with 
fewer dolls would receive a larger proportion of aggression 
for each doll. A control experiment, in which the DF and SF 
groups contain children whose families are of the same size 
and in which the dolls are comparable for all groups, would 
throw light upon this question, A more generalized distribution 
of aggression in the SF group in relation to the amount of ag¬ 
gression toward the self doll and others in the DF group may, 
again, indicate the value of a duplication of family constellation 
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in doll play. 


Conelu.sion.s 

1. Under tliu DP coiidilion, ihe Irotiuoncy of Ulonlilii'.ation 
signs was sigiiificaiitly higlior al belter Ilian Uu; (me porcont 
level of confidence than wilh the SP condition. 

2. No siKiiifioiuil difference.') In moan frednenclcJi of the 
general beliavior calcgurie:) were found bolwecm llio No Sibling 
and One Sibling groups or, witb the! excepLion of Idonlification, 
between the DF and SF group.s. 

3. As an object of aggression, the self doll rewiived .signif¬ 
icantly rnore thematic aggros.sion in the No Sibling group than 
In the One Sibling group, and there was a similar tendency in 
the DF group. There was reliably greater tlumialie aggres.sion 
toward the mother doll in the DF than in the SF group. 

4. No reliable differences between grouji.s appeared wltli 
regard to the agent of aggression. 

5. A correlation ratio of -.50 (.slaiuhird error i .IGjbotween 
identification and tliemallc aggression was olitained. There 
was a large variability in scores. 

6. No significant differences in anioiml and kind of aggmjs- 
sion were found between clHldren wlio .sliowed idenliticatlon and 
those who did not. 

7. There appeared to be a more selective! concentration of 
aggression in the DF tlian In the SP groups, suggesting a diag¬ 
nostic value in the use of a duplicated family conslellatlon, 

8. The inequality of group.s of subjechs and llio number of 
dolls which they received, the mixture of varl!iblc.s, suid the 
variability of scores must be consliicred In the Interpretation 
of these results. 
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SEXUAL MATURATION AND THE GROWTH OF FAT, 
MUSCLE AND BONE IN GIRLS 

EARLE L.REYNOLDS 
The Fels Research Institute 
for tlie Study of Human Development 
Antioch College 
Yellow Springs, Ohio 

In a previous paper (l), a method was described for com¬ 
paring children in terms of the breadths of bone, muscle mass 
and supeiTicial fat in the leg. Measurements of these three 
tissue components in this anatomical area were based on a lon¬ 
gitudinal series of roentgenograms, taken specifically for the 
study of tissue differentiation. Growth changes, sox differences 
and individual variations in tissue distribution were discussed. 
It was also suggested that differential tissue distribution may 
be related to such characteristics as sexual maturation, and a 
preliminary report on this problem has been made (2). 

The present paper is concerned with the relationship of 
breast development in girls to the growth of fat, muscle and 
bone in the log. In broader terms it is thus a study of the re¬ 
lationships between sexual maturation and body structure, as 
they are reflected by a single maturational criterion and by the 
tissue distributions in a single body area, Although this report 
is concorned for the mo.st part with girls between the ages of 
7 1/2 and 12 1/2 years of age, certain observations on boys 
are included. 

The children are all regular participants in the Fels Re¬ 
search Institute program, and include 48 girls and 30 boys, on 
whom a longitudinal serie.s of 417 special sets of "soft-tissue^^ 
roentgenograms have been taken, The schedules and techniques 
for taking the roentgenograms, and the method of measuring 
tissue breadths from them, are discussed in the previous paper 

(D.i 

^ Sof t issue** roent^fenofiriims of cif^ht rcprescnttit ive /^retis 
of the body nro taken nnnuitliy on al I Fcla c/uldron, hcf^innini* nt 
6 Vi years. The tilms are taken at n 6~toot focal-fUn\ distance, 
iindbr standard cof\d it iof\s of posi t ioni nf^,. Only the area Is 
reported on in this paper, Ttu) hr{in{}tl\s oi iat(plus skin), hone 
( t ihj a / > / us 11 l)ul a ) , and muse i e mass (I nt: / ud i ryi I n tcral, mod ial 
a!)d inter osseous) arc measured I row the roentilci\Of>rnn}, at ti]e 
position ot nicatest call breadth. In t}\c present study, the 
interosseous space, consjdered sepaM-ately in t/ic original paper 
(i), has been it}clude(l as a part of wnscle breadth. In this way, 
the hreadtiis of tat, nmscle and hone when totalled equal the calf 
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Soxutil Maturation ' 

It is recognized that no single maturational criterion com¬ 
pletely describes the process of maturathm, Such criteria as 
menarche, skeletal developmrmt, endocrine status, growth rates, 
and various mGUsuremonts and external features associated 
with maturation have been described lu recent slucUcs (3, 4, 5, 
6, 1. 0, 9). 

Serial observations of sexual maturation are made twice 
yearly on all Pels children, and are suppleinonled by inspection 
of nude photograplis taken at Hull time. All the fealma's men¬ 
tioned above are recorded (10). One such characteristic is the 
age at bud-stage of breast development (11, 12), which is deter¬ 
mined for each girl. This is a maturational feature which is 
relatively easy to identify; it appears early in ll»e sequence of 
somatic changes accompanying pubescence, and shows certain 
associations with other maturational features, 

The mean age at first appear an co of breast buds hi the 4B 
Pels girls studied is 10,7 1 1.1 years, and the coefficient of 
correlation (r)betweon this characLeristic and time of monarcho 
in 27 girls is ,094. The next definitive maturational item avail¬ 
able, first appearance of pigmented pubic liair, has a mean of 
11,2 t 1.1 years for these same girls, and the r between this 
item and menarche is .637, The r between first sign of breast 
development and first appearance of pubic hair is .GOl. In 39 
of the 48 girls, breast development appeared as soon as (11 
cases) or prior to (28 cases) pubic hair. 

In boys, the best avallablo item appeared to be time of ap¬ 
pearance of pigmented pubic hair, corresponding to item 3 in 
the listing of external changes associated with male sexual 
maturation, as described by Greullch, et al. (7), These boys 
would fall into maturity group 2-3 in their monograph. 

Girls who showed breast development by 10 1/2 yearf? of age 
were classed as '*early-maturing,^^ while those who showed no 
sign of breast development by this age were classed as ^'lale- 
maturing.'^ There were 24 girls in each category. Boys who 
showed pigmented pubic hair by 12 1/2 years (17 cases) wore 
classed as ''early-maturing/' while boys who did not show this 
feature by this age were classed as 'Tate-miituring'' (13 cases), 
Although there seems good reason to believe that early appear¬ 
ance of these maturational items is related to early sexual 
maturation as a whole, the descriptive terms used are limited 
to their definition as given above. 


breadt/i, and the relative breadths of fat, muscle and bone when 
totalled equal 100 percent. 
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Distributions of these cases, by maturity group, by age-level, 
and by number of annual x-rays taken on each cliild, are shown 
in Table 1. 


TAPU; 1 


DI5TJaJ)U'fI0» OF CASK/; 

(l) Dy rfvnnbor of Ainniftl X-rnya por Child 


n oyn Girls 


Ko, 

Karly- 

Ib.hurini', 

lAio- 

llatuvlnf, 

Total 

llo. 

Karly- 

Vaturini;; 

Lato- 

Totol 

3 

0 

0 

0 

3 

1 

0 

1 

4 

1 

1 

2 

4 

6 

4 

9 

5 

6 

4 

10 

5 

11 

9 

20 

6 

9 

0 

IT 

6 

6 

9 

15 

7 

1 

0 

1 

7 

1 

2 

3 


17 

13 

30 


24 

24 

10 



Totnl 

WiDTibor of Childronj 70 






(2) By A£« 





Poye 



Oirls 


AfiO 

Early- 

linturinc 

I>ato- 

MntvirlnE 

Total 

Ago 

Karly- 

Katurlng 

Lato- 

l^atu^ine 

Total 

6,r> 

1 

0 

1 

G.5 

9 

5 

14 

7.5 

0 

4 

12 

7.5 

16 

13 

29 

0.5 

0 

S 

la 

0.5 

IG 

16 

32 

9.5 

0 

9 

U) 

9,5 

20 

22 

12 

10.5 

14 

11 

25 

10.6 

10 

23 

41 

11,0 

IG 

13 

29 

11.5 

14 

10 

32 

U.fi 

15 

12 

27 

12.6 

11 

16 

27 

13.5 

10 

Q 


13.5 

7 

0 

IS 

14.6 

7 

7 

11 

14.5 

7 

0 

13 

15.5 

4 

3 

' 7 

16,5 

3 

2 

6 

16.5 

3 

0 

3 

IG.G 

0 

0 

0 


95 

72 

107 


121 

129 

250 



Totftl Numbor 

of X-raysj 

i 417 




As shown in Table 1, most of the children (66 out of 78) have 
had five or more consecutive annual x-rays taken. Eov most 
comparisons, the period between 7 1/2 and 12 1/2 years will 
be considered. 


Results 


Height and Weight 

Before considering the relationships of sexual maturation to 
the breadth of the calf, and to the breadtlis of fat/muscle and 
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Kg. 

50 

45 

40 

35 

30 

25 

20 


tlgur© 1. Means of heights and weights for early- and late- 
maturing girls and boys. 
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Figure 2. A comparison of mean heights for early- and late- 
maturing girls, based on five reports: Richey (3), SUuttleworth 
(6), Bayley (8), Simmons and Greulich(9), and lUe present study. 
Because of differences in group norms, all Shuttleworth values 
have been increased by 4 cm,, and all Simmons and Greulich 
values decreased by 3 cm. 
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bone within the calC, a comparison was made of hoigl^t and 
weight curves, for both early- and late-maturing groups of girls 
and boys. The results are shown in Figure 1. 

In both height and weight, the jncaii values for early-matur¬ 
ing girls are not only larger than the menus for late-maturing 
girls at every age-levol considered, iml they are also, after 
9 1/2 years, larger than the means for eitlun” of Ihe boys^ ma¬ 
turity groups. Early-maturing boys are larger ou the average 
than late-maturing boys of the same age, but the diffcM'onee is 
much less pronounced than in the girls. 

A number of other studies have compared the lieiglitH and 
weights of early- and late-maturing cliildrcn, using various 
criteria of sexual maturation. Ricliey (3) used the time ol ap¬ 
pearance of axillary hair in boys and of menarclio in girls, 
Shuttleworth (4, 5, 6) employed time oi meivarehc in girls, and 
age at the close of the year of maxiniuin growth in standing 
height (MG-age) for both boys and girls. Bayley (9) used skel¬ 
etal maturation, based on Todd standards (13), in her study of 
the body build of adolescents. Simmons and Gx’Oullch (9) used 
bolh menarche and skeletal age in their study of the Brush 
Foundation series of girls. In Figure 2, the mean heights ob¬ 
tained in the present paper, using time ol breast development 
as a criterion of sexual maluration, arc compared witli data 
from these four papers. 

In spite of the variety of criteria employed tor classifying 
maturity groups, and the varying number of muturlty groups 
separated out in the several studies, the mean heights within 
each maturity group show a reasonable correspondence in all 
five studies. In the Shuttleworth series, the early-maturing 
girls tend to be taller, and the late-maturing girls shorter, than 
in the Fels series. This could be expected, since Shuttleworth 
used a nine-fold maturity classification for girls, and the curves 
here plotted represent the extremes, Richey, Bayloy, and 
Simmons and Greulicli used three-fold classifications. 

Similar comparisons for girls' weight, and for height and 
weight in boys, present much the same picture, and are not 
shown here. 

^ferins for Early-and Lute- Matiiring 

Tables 2, 3, 4 and 5 compare early- and Late-malurlug girls 
in terms of total breadth of calf, and breadths of fat, muscle 
and bone within the calf. Means, standard deviations and co¬ 
efficients of variation are sliown. Figure 3 presents the means 
in graphic form. 

The greater mean breadth of the calf in the early-maturing 
group is apparentat every age-level studied, as shown in Figure 
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TAD1£ 2 

TOTAL DHEADTH OP CALF (ran,) 
Egrly-ifaLuring Glrla 


A£B 

lIOo 

Motxn 

S, D. 

C, V, {%) 

7.5 Yoara 

14 

02.6 

6*4 

7.7 

B.6 Yoars 

14 

07.3 

6.3 

7.S 

9b 5 Yoara 

IB 

91.0 

7.6 

0,4 

3.0*5 Year a 

la 

97,2 

7*3 

7,6 

11,5 Years 

14 

103,9 

10.2 

9,6 

12,5 Years 

11 

109.1 

11,0 

10,0 



Lnta-M bL uring 

Oirla 


Age 

No, 

Mean 

S, 

C. V, i%) 

7,5 Years 

12 

79.3 

6,3 

7,0 

0.6 Years 

16 

00,9 

5,6 

7.2 

9,6 Years 

21 

83.3 

G.4 

7.7 

10,5 Years 

23 

66.9 

6.4 

7,4 

11.6 Yoara 

18 

66,0 

8,0 

9,0 

12,6 Yeara 

16 

91.2 

6.4 

7.0 



TABLE 3 





DREADTH OF PAT (mm.) 




Early-iteturing Oirla 


Age 

No, 

Moan 

S. D. 

C, V, (5$) 

7,S Years 

14 

14,5 

2.6 

18,1 

0.5 Years 

14 

15.0 

3.0 

20,3 

9.5 Years 

10 

15.6 

3,3 

21,1 

10.5 Years 

16 

16.0 

2.0 

17.7 

11,5 Years 

14 

18,1 

2,6 

14,2 

12.5 Years 

11 

19.2 

2,4 

12.7 



Lato-Ito tyring 

Girls 



Age 

Mo. 

Moan 

S. D. 

C, V. {fo) 

7,5 Years 

12 

11.6 

3.6 

31.5 

0,5 Yeara 

15 

12.1 

3.6 

2B,9 

9,5 Years 

21 

12.2 

3,1 

25.6 

10.5 Yecira 

23 

13,0 

3.1 

24.2 

11,5 Yours 

IB 

13,4 

4.0 

30.1 

12,5 Years 

16 

13.3 

3,4 

26.2 
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TAfiLE 4 

BREADTH Oh' MUSCU; HASS (mm.) 
Early-Uftturliif; Girls 


A.gQ 

Wo, 

Mo(\a 

3. D. 

c. 

V. (;5) 

7,5 Years 

14 

42.0 

6.1 


14.2 

0,5 Yenra 

14 

46.0 

5.9 


12.0 

9,5 Years 

10 

40,0 

6.6 


13.7 

10,5 Years 

18 

52,0 

5.8 


11.1 

H, 5 Years 

14 

54,6 

7.4 


13.5 

l2i5 Years 

11 

56,0 

0,6 


14.9_, 



Lato-Katurinc Girls 



Ag0 

No, 

Moan 

S. D. 

c. 

V. (50 

7*5 Years 

12 

43,6 

4»3 


9.0 

0«5 Years 

15 

44.4 

4.0 


0.9 

9,5 Yoara 

21 

45,5 

4.5 


9.9 

10,5 Years 

23 

46.2 

4.4 


9,6 

11,5 Years 

10 

47,3 

5.1 


10.9 

12,5 Years 

16 

49.3 

4* 9 


9.9 



TADIE 

5 





BRKADTIl OP 

0OWE (mm.) 





Early-Wfltaring Girls 



Age 

No. 

Mean 

S • 9 • 

c. 

V, (rO 

7.5 Yoara 

14 

25.4 

1.3 


5.2 

8.5 Yaara 

U 

/ 26.3 • 

1.4 


5,2 

9.5 Yanrs 

10 

27.4 

1.5 


5.5 

10.5 Yaars 

10 

29.2 

1.9 


6.6 

11,5 Years 

14 

31.3 

2.0 


6.3 

12.5 Yenra 

11 

32.0 

2.0 


6.2 



Lato-Ir!ataring Girls 



Age 

No. 

Moftti 

Si 0, 

c. 

V. (;0 

7,5 Yenra 

12 

24.1 

2.2 


9.0 

0.5 Yeors 

15 

24.4 

2,0 


0.0 

9,5 Years 

21 

25.6 

1.9 


7.5 

10.6 Yaare 

23 

EG,7 

2,4 


9.1 

" 11,5 Years 

la 

28.1 

2.7 


9.6 

12,5 Years 

16 

20.6 

2.5 


0.0 
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3; early-maturing girls are on the average about 3 mm. larger 
at T 1/2 years, and Increase this cUfference lolU nih\. vU U 1/2 
years. In incliviclual tissue breadtlus, early-maturing girl.s are 
larger In every characterUstic except mean mu.sclo breacllli at 
1 1/2 years. 

At the 5 percent level of .significance, early-nialui'ing girls 
are significantly larger us follows: total calf breadth, B 1/2 
through 12 1/2 years; breadth of (at, all ages;breadth of luuscle, 
10 1/2 through 12 1/2; breadth of bone, (1 l/2 tlirougli 12 1/2. 

Growth Rates 

The shifts in differential tissue paltern.s can be .sliown inore 
meaningfully by considering growth rales (Tabic 6), than by 
comparing absolute values. 


'lACU-; G 


HA-TBS OP IIICIIKASK III C/iLP HIltaKTU Allll I'lSCCK llllBADl'IIS, 
UETiWKH 7 i/z Alin la i/a ykafu; 

Klirly-flaturinp: 01 rl q 



Total Broad fell 

Of Calf 

Droadfch of 
Kat 

llrnniitli of 
Kunelo 

JJroftflth of 
BcilQ 

Monlt Vftluo (\t l2 l/Z 

109.1 

10.2 

BG.O 

32.0 

Mottii Valuo afc 7 1/2 

Yoarfi (Tfim.) 

82.6 

14.5 

42.B 

26,4 

Gain (mmr) 

28.6 

A.T (iGji) 

I5.a (S7/,) 

(25/) 

Rato of Gaia 

S2.1 

3?.. 6 

35.6 

26.0 


liji bo-Maturing Girl a 




Totql Breadth 
of Calf 

Drondth of 
Fftt 

Drondth of 
lifusolo 

Droadth of 
Dona 

lioan Value at l2 l/2 
Years {luin.) 

91.2 

13.3 

49.3 

20.C 

Moan Value at 7 l/2 
Yoara (mot.) 

79.3 

11.6 

43.6 

?AA 

Gain (iwn.) 

11.9 

1.7 (irt) 

5.7 (40;;) 

4,5 (3n;I) 

Rato of Gain (^) 

16.0 

14.0 

13.0 

10.7 


When rates of increase In size are considered, early-matur¬ 
ing girls show a rate of gain of 32.1 percent in total breadth of 
calf, for the 5-year period between 7 1/2 and 12 1/2 years. 
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During this same age-period, late-maturing girls show a rate 
of gain of only 15.0 percent. Tliese differences also show in 
the growth rates of the individual tissues within each maturity 
group. Early-maturing girls have a rate of gain for mean 
breadth of fat of 32.6 percent, for mean muscle breadth 35,6 
percent, and for mean bone breadth 26.0 percent. In late- 
maturing girls, the rate of gain for mean fat breadth is 14.9 
percent, for mean muscle breadth 13.0 percent, and for mean 
bone breadth 18.7 percent. 

Considered in another way (Table 6), early-maturing girls 
during this period show a mean increase in total breadth of calf 
of 26.5 mm., of which Lit, muscle and bone breadths contribute 
percentages of 18,57 and25, respectively. Late-maturing girls, 
on the other hand, during this same period, show a total in¬ 
crease of only 11.9 mm., of which fat, muscle and bone breadths 
contribute percentages of 14, 48 and 38, respectively. 

In summary, early-maturing girls are larger in the absolute 
size of the calf breadth and of the three component tissues, 
between 7 1/2 and 12 1/2 years of age. They also show a higher 
rate of gain, both for total calf breadth, and for each of the 
three tissue breadths. Finally, In the early-maturing group, 
the growth rate for muscle breadth is higher than for total 
breadth of calf, While the growth rate for bone breadth is lower. 
In the late-maturing group, this picture is reversed: the growth 
rate for muscle breadth is lower than for total breadth of calf, 
while the growth rate for bone breadth is higher. 

TADU: 7 


RELATIVl^ DllEADTIlS OF FAT, I.rUSCU: AfJD 
AT 7 1/2 AlJl) 12 1/2 

7 l/a Yoat-q 



IlGlntlTo Fat 

Relativo Musolo 

Rolativo Bono 


(Parcent) 


(Povconfc) 

Group 

16,1 

53.3 

30.6 

Ecirly-UaturlnE Glrlo 

17.6 

51.6 

30,8 

Lnt«)-I4iturinc Girl a 

H.3 

55.2 

30.4 


12 1/2 Yonro 



Rolfvbiwo ?a,t 

RcslfttivG Hmicjlo 

RolcvtLvQ Dano 


(Poroont) 

(Pore on li) 

(Poroont) 

Group 

16.2 

53.5 

30.3 

Eftrly-VikturlnE; Glrla 

17.4 

52.9 

29.6 

Lftte-Maturine Girls 

14.6 

54,1 

31.3 
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Relative Breadths 

Norms lor the relative breadths of Hie tiirce tissue com- 
ponents (iiidlvidiiiil tissue brciuUhs expressed us a percenhitje 
of total breadth) have been ciiUuilated for early- and Uite- 
maturini? girls. They will not be presented Item In detail, but 
their pattern is clear, and the results at 7 1/2 and 12 1/2 years 
are shown in Table 7, 

At both age-levels shown \w Table 7 (and v\t ail intervening 
ages as well), early-maturing girls show a relatively greater 
mean fat breadth, and a relatively smaller mean muscle breadth. 
There is little difference between Ihc two groups in moan re¬ 
lative bone breadth at 7 1/2 years, but by 12 1/2 years early- 
maturing girls are relatively smaller. It may be noted that the 
group norms for the mean relative breiidlhs of Ihe three tissues 
shift very little between 7 1/2 and 12 1/2 years, remaining 
close to 16 percent for fafc, 53 percent for muscle, and 30 per¬ 
cent for bone, 

Coefficients of Variallon 

Certain differences between early- and Uitc-nialuring girls 
may be shown by an examination of the coefficients of variation 
in Tables 2-5. Early-maturing girls lend to be slightly more 
variable In total calf breadth, However, differences are more 
clearly shown In the values for the Individual tissue breadths, 
Early-maturing girls are more variable in breadth of muscle 
during this period, and late-maturing girls more variable in 
breadths of fat and bone. As in the group values discussed in 
the previous paper (1), breadth of fat is In general the most 
variable item, and breadth of bone the least, 

Correlations 

111 Table 8, certain relationships between time of breast 
development and the growth of the calf are examined, by means 
of the coefficient of correlation. 

Zero-order coefficients of correlation show an increasingly 
close relationship between early breast development and greater 
breadth of individual tissue components, at succeeding age- 
levels. The values show the same patterns for fat and bone 
breadths, increasing from -.27 to - ,76 for fat, and from -.34 to 
-,65 for bone. Muscle breadth shows little relationship to Lime 
of breast development at earlier age-levels, but Increases to 
-.63 at 12 1/2 years. The r between time of breast develop¬ 
ment and total calf breadth shows a steady rise from -.22 to 
-.81. 

The following coefficients show statistical significance at 
the 5 percent level: time of breast development with total calf 
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TAnii: 0 

COEFFIClKirrS OK COIUtElJ^TlON, ffini^ 
ioro Ordor 


Ago 


Itom 

7 1/2 

0 1/2 

9 1/2 

10 1/2 

11 1/2 

12 1/2 

Timo of Droikfll Dovolopmonb imd 
Total Jiroadlh of Calf 

-.22 

-.44 

-•DO 

-.64 

-.72 

-.81 

Time of IJraaot Dovolo^ionli rnd 
Droarlth nf Pat 

-.27 

-•29 

-.41 

-.46 

-.64 

-.76 

Tiido of 73roaot Povolopniont and 
IJraadtln of Ihisplo 

+.05 

-.21 

-.25 

-.49 

-.52 

-.03 

Tbno of Dr oast tlovolo^onb and 
DroadLh of Dono 

-.3d 

-.52 

-.DO 

-.63 

-.63 

-.65 

nroftdt)i of Fab and IJroadtli of 
Muuol© 

-.14 

.00 

+.21 

+.30 

+.57 

+.59 

Brondth of Fat and DrL‘adth of 
Bono 

+.60 

+.B3 

+.40 

+.61 

+.62 

+.55 

Droadth of Wusolo nnd Uroailth 
or Bono 

-.17 

-.03 

-.01 

+.16 

+.31 

+.26 


SoQond 

Or dor 





Itom 

7 1/2 

0 1/2 

9 1/2 

10 1/2 

11 1/2 

12 1/2 

Timo of Ureas b Dovulopaonb and 
Drondtb of Fab 

-.10 

-.02 

-.16 

-.11 

-.24 

-.44 

Time of Drooct Devolopnont and 
Breadth of Hueolo 

-.01 

-.26 

-.25 

-.44 

-.30 

-.43 

Time of Dronat Dovelojinonii and 
Dread til of Dono 

-.24 

-.47 

-.41 

-.44 

-.42 

-.49 

Number of Casofl 

29 

32 

42 

41 

32 

27 


breadth, 8 1/2 through 12 1/2 years; with fat breadth, 9 1/2 
through 12 1/2; with muscle breadth, 10 1/2 through 12 1/2; 
and with bone breadth 8 1/2 through 12 1/2, 

When the above values are corrected for the Intercorrela¬ 
tions between the three tissue components, the second-order 
partial coefficients show the same tendency to increase with 
age. However, the values are in general lower, and the re¬ 
lationships shift somewhat. The partial r between time of breast 
development and fat breadth remains low until 12 1/2 years, 
when it becomes significant at -.44. The coefficient for time of 
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bi’ciist dovelopmont anci niusclo broadlli imscn from near zero 
to the forties,beini? sif^nificanl at 10 1/2 ;viHi 12 1/2 years. The 
value for time ol breast cleviUopinoal and hone breadth roiuaius, 
after 7 l/2 years, consistently in the foj’li(hs, and is .stalisti- 
cally significant. 

The nuiltipio U for time? of brniisi dc?vel<dnnc?nt and the Ihree 
tissue breadtlis pLirallels Ihn zt?r()-ordor r of time of l)roasL 
development and total calf l)rc?adlh, rising from .Sh at 7 1/2 to 
.05 ill 12 1/2 years. 

A LonEltudlaal Comoaris oii of Ka rlv,- arul UUe^-MnUU'i^ 

Matched for Total Bread th of Calf at 7 172 

In the preceding sections, ccimparisons have been nvade of 
early- and late-maturing girls by a considoralion of values 
wlUch are partly cross-sectional, partly loiM?ituclirial in iiaLuro, 
Tills is because of the presence of some but not all of the sanu? 
cases at iicliacent age-lovcls, a "shiugl<?-lUce'' effect which is 
a common situuUon in iongitucHiuil sUidies of human develop¬ 
ment. In the present section, a strictly longiliKlinal upproaeii 
iB made, U\ thvit the same girls are represonUHl at [our suc¬ 
cessive ago-lcvels. In addition, Du? Iwo groups are nialohccl 
for mean size of caU at 7 1/2 yours, This was done by ranking 
the values for total breadth of calf in each maturity group, and 
successively eliminating the largest oarly-niaLuring girls, and 
the smallest late-maturing girls, until tlu? nu?an values for Iho 
latter group exceeded the former. Ten girls of t?ach group were 
thus obtained, and ilieir mean values, fcjr all [our tissue var¬ 
iables, between the ages of 7 1/2 and 10 l/2 years, are shown 
in Figure 4, 

The ten'girls of each maturity group, wliosc? means are com¬ 
pared in Figure 4, thus represcml llio ten smallest oaiTy-maUir- 
ing girls and the ten largest late-maturing girls, in size of calf 
at 7 1/2 years. As can be seen, the matching of the two groups 
in mean calf size reflects only the larger muscle breadths, at 
this Qge-level, of the late-maturing gUTs. In spile of being 
smaller lu mean calf breadth, the early-maturing group is 
larger in mean fat and bone breadths, and maintains this size 
superiority through 10 1/2 years. In muscle breadth, Llm ctarly- 
maturing girls overcome the early size handicap, and by 10 1/2 
years are also larger than late-maturing gii'ls in this clmrac- 
teristic, and of course in lolal breadili of calf as well. 

An additloinil small scries of five cases in oacli maturity 
group was treated in the same iranner at 10 1/2 years, and 
followed through 12 1/2 years. The results may also be seeji 
In Figure 4, Much tlic same pattern is shown, except that fat 
breadth in the early-maturing group is slightly smaller at 10 1/2 
years, and remains smaller during the next two years. 
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Figure 4. A comparison of mean tissue breadths for early- 
and late-maturinggirIs, based on the selection of the ten small¬ 
est early-maturing girls at 7 1/2 years, and the ten largest 
late-maturing girls at the same age. These two groups are 
followed through 10 1/2 years, when another selection of 6 girls 
in each maturity group is made, and followed tlirougli 12 1/2 
years. 
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Tofal Breadth 


Muscle 


Motur ily 
Base Line 


figure 5. A comparisoii of mean tissue bveadtlvs tor early- 
and late-maturing girls, arranged so that Individual ages at 
ilrnt appearance ol Hreasl'buds lail on the maturity base-line. 
See text. 
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A Comparison of Early- and Late-Maturing Girls, using Time 
nf Breast Development as a Base-^Linn 

In Figure 5, early- and late-maturing girls are compared by 
a method which in part relates patterns of tissue growth to sex¬ 
ual maturation, rather than to chronological age. 

The captions ^'before"' and '^after^' in Figure 5 refer to the 
sequence of annual x-rays, taken each half-birthday, as related 
to each girl^s age at first appearance of breast development. 
Thus, If a girl^s maturity age is 11 years, -1 refers to her in¬ 
dividual tissue breadths at 10 1/2 years, while -2 refers to her 
measurements at 9 1/2 years, and so on. In like manner, +1 
refers to her measurements at 11 1/2 years,+2 to her measure¬ 
ments at 12 1/2 years, and so on. In this way, patterns of tissue 
breadths are equated to time of breast development, and the 
mean values for all girls at the same chronological distance 
from individual times of breast development are compared. 

There is practically no difference between the two maturity 
groups in mean totalbreadth of calf, for the -4 and the -3 meas¬ 
uring periods. That is, early-maturing girls, at 3 1/2 years 
and at 2 1/2 years before age at first breast development, are 
no larger on the average than late-maturing girls at comparable 
periods. However, beginning at about 1 1/2 years before time 
of breast development (-2 period), and continuing through the 
maturity base-line and four measuring periods beyond, early- 
maturing girls progressively widen the size difference between 
themselves and late-maturing girls. 

This simple pattern of a gradually widening difference be¬ 
tween the larger early-maturing girls and the smaller late- 
maturing girls corresponds to the familiar picture shown by 
weight and height, and by over-all, external measurements of 
body size. However, when the patterns for fat, muscle and bone 
breadths are compared by the same method, each tissue com¬ 
ponent appears to behave In a distinctive fashion. With time of 
breast development held constant, the two maturity groups can¬ 
not be clearly distinguished by mean breadth of bone. In mean 
breadth of fat, early-maturing girls remain consistently larger, 
both before and after time of breast development. In mean 
breadth of muscle, early-maturing girls are distinctly smaller 
before time of breast development, but Increase much more 
rapidly, passing the late-maturing group near the -1 period, 
and continue their rapid progress to become distinctly larger 
by the +4 period. 

The gradually widening differences in total calf breadth be¬ 
tween early- and late-maturing girls appears, therefore, to be 
a resultant of three quite different patterns of growth in the 
breadths of the fat, muscle and bone within the calf. 
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Eiirlv- und Latu-Maitiiria uJBQjfii 

ProbleniH of conslderublo inliM'osl ivml Dt- In fhc 

study of s(jx-differeiicL>s In growlli (liirini; lln; poriod of sexuiil 
maturation. The.sc proljleni.s [{o l)(ty(tiul tlir* .sl/o difforences 
wliich are associated directly willi earlier sexuut nvaturallon in 
girls. In terms of tlir present study, .such qu(Kstiouj; as those 
arise: When sexual maturation is equaled for the sexe.H, what 
general sex dlffcrencos exist in the growth patterns for [at, 
muscle and bone breadth.sV How do the differ on ee.s In ti.ssue 
patterns between early- and lalo-nuduring hoys oomiiare with 
Lite differences in tissue paltern.s between early- and lale- 
maturing girls? 

Sufficient data have not been collected to altoiupt to answer 
.such qu 0 sLlon.s. However, certain ()l)s(!rvulion.s on hoys are 
presented in this .section, ba-scd on the small nunibur of cases 
(17 early-maturing and 13 late-malurlng boy.s)so far available. 

Comparisons ol early- and laic-maturing hoys hy licighl and 
weight have already heen discussed. Early-maturing ht)y.s are 
larger than lato-inaluring hoy.s in both mean height and mean 
weight, at each age-level studied, hut the difterenccH arc les.s 
pronounced than In the girls. 

Early-maturing hoy.*! are larger than lalo-jnaiuring hoys In 
mean breadths of the calf, and of fat, muscle and hone within 
the calf,at each age-level between9 1/2 and 12 1/2 years. The 
differences, however, arc not as great a.v In the giiT.s, Also, 
the mean relative fat hreadlh.s for early-maturing hoys are 
larger, and the mean relative breadths for muac’.lc and hone are 
smaller, than in hite-malurlng boys; a similar compaiT.son 
holds for the girls. 

The growth rate tor total breadth of calf In early-maturing 
boys, between the ages of 9 1/2 and 12 1/2, is 14 percent; in 
late-maturing boys the rate is 15 percent. This Is quite dif¬ 


ferent from the comparison of early- and lute-maturing girls 
during the same age-period: early-maturing girls gain 10 per¬ 
cent during these three years, and late-maturing girls only 0 
percent. Other sex differences show in the conaparison of the 
rates for Individual tissues. Early-nuLurlng boys gain 19.5 
mm, in total calf breadth during these three years. Of this 
gain, fat, muscle and bone breadths contribute pGreentagos of 
8, 54 and 38, respectively. Late-maturing boys, during this 
same period, gain 20.6 min., of which fat, mu.scle und hone 
breadths contribute percentages of 22, 48 and 30, respectively. 
The main differential In boys, therefore, appear.s to he the 
faster rate of growth In fat breadth in late-maluring hoys. 
These comparisons refer, of course, only to the period helween 
9 1/2 and 12 1/2 years. 
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When early- and late-maturing boys are matched lor size of 
calf at 10 1/2 years, and a subsequent longitudinal comparison 
made, the differences which characterized the girls^ groups 
appear at a somewhat later age. The chief difference between 
early- and late-maturing boys, between 10 1/2 and 13 1/2, lies 
in the greater fat breadth of early-maturing boys. Between 
13 1/2 and 15 1/2, the rapidly increasing breadth of muscle, 
together with the consistently greater breadth of fat and bone, 
distinguishes the early-maturing group. 

When early- and late-maturing boys are compared by using 
time of first appearance of pigmented pubic hair as a maturity 
base-line, the differences observed in the girls^ groups are not 
fully apparent until the +3 period. Breadth of fat, however, is 
consistently larger in early-maturing boys at every period. 

In summary, early-maturing boys are larger than late- 
maturing boys in total breadth of calf, and in the breadths of 
the three component tissues, at every age-level between 9 1/2 
and 12 1/2 years. They show relatively greater fat breadths, 
and relatively smaller muscle and bone breadths. They do not 
show the faster rate of growth which is characteristic of early- 
maturing girls during this chronological period. When matched 
for size of calf at 10 1/2 years, and then followed longitudinally, 
early-maturing boys show the pattern (already described for 
the girls) of a rapidly increasing breadth of muscle, together 
with a consistently greater breadth of fat and bone, although 
less well defined, and at a considerably later age-level. When 
equated for time of appearance of pigmented pubic hair, the 
distinctive individual patterns of tissue breadths already de¬ 
scribed for the girls tend to appear also for the boys, but at a 
later time. In breadth of fat, however, early-maturing boys 
(as Is the case in the girls) are consistently larger than late- 
maturing boys, 


Discussion 

A major purpose of the present paper has been to test wheth¬ 
er simple measurements of tissue breadths in one anatomic 
area are sufficiently sensitive to be used as tools in the study 
of human growth. For this purpose, sexual maturation was 
chosen as a process known to be associated with rapid increase 
in body size, and the differential patterns of fat, muscle and 
bone breadths in the calf were studied in relation to this feature. 
Sexual maturation was defined in terms of breast development, 
since that is a characteristic which is otisy to identify, and 
appears early and regularly in the sequence of somatic changes 
accompanying pubescence. 
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Such an investigation, based on iiioasuronienlH taken in a 
single anatomic area, and considering a process Identified by a 
Single criterion, is necessarily exploratory* Lvon at this pre¬ 
liminary stage, however, certain statements aeeiu JustiLecl, 
First, external dimensions and total body weigUL give no re¬ 
liable Indications of the distribution of tissue components within 
the body. As demonstrateel in a previous paper, two chUdren 
may be matched for age, sex, lielght, woigid, external calf di¬ 
mensions and tibia length, and yet show clear-cut differences 
in the distribution of fat, muscle and bone wltliin the calf. 

Second, from the above it follows that a growth curve based 
on external dimensions or total mass, although It offers valuable 
Information for other purposes, does not show the changing re- 
latlonsinpa of Us tissue conii)onents. In this connection, Wein- 
bach (14) says: 

^^The growth of man, as a muUi-coHular organism, ivS Ihe 
sum of the growth of all the individual cells or groups of 
cells (tissues) of which the organism is composed. Con¬ 
sidering the human body to be made up of tissues which 
obey one or the other of the two preceding types of 
growth, i.e., self-accelerutlng growth or self-inhibiting 
growth . . . X-ray studies of the growth of muscle and fat 
on the forearm indicate that the fat follows closely the 
decelerating law of growth, while the muscle is of the 
accelerating type.'* (pp. 230, 244.) 

The fact that the various tissues have their individual pat¬ 
terns of growth has been discussed and lllusLratod in a number 
of studies, notably in the well-known work of Scammon, as re¬ 
ported in Harris, et al. (15), More recently, Jacoby (16) has 
studied changes in area as seen in cross-sections of cadaver 
material, while Wllmer (17) has reported on distribution by 
weigh^ of several body components in fetal life, at birth, and in 
maturity. Stuart, et al, (10) has written several papers based 
on linear and areal examination of x-ray material. 

Third, it must be emphasized that the breadth measurements 
discussed in this paper are concerned with only one dimension 
of the- tissue masses as seen In the x-ray, and must be inter¬ 
preted in this way, These measurements are closely related 
to tissue mass, but do not completely describe clumges in struc¬ 
ture, any more than an increase In total height need necessarily 
Involve a change in total weight. Tissue breadths are one way 
of describing body structure, and are subject to the limitations 
of any linear measurements of bulk. Their particular value 
lies in the fact that they make possible certain comparisons of 
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t available from externa.! measurements or 

^ious that an Increase of a millimeter in bone 
aivalent to an increase of a millimeter In fat 
it affects body weight or volume, or in terme 
L physiological relations within the organism, 
.son, however, a cliild who shows an increase 
bone breadth is a different kind of child from 
1 increase of a millimeter in fat breadth. A 
:issue breadths of 11, 59 and 30 percentages 
id bone is a different kind of child from one 
of 24, 42 and 34 percentages for these three 
though their external dimensions may be 
^e, although the exact meaning of such differ- 
be clear, nor the explanation for differential 
it fully understood, the demonstration of such 
ue growth appears to be justified, 
lemistry program now under way at the Fels 
;at promise of providing measures which will 
ifferences in tissue distribution much more 
rogram at present includes an intensive study 
IS, endocrine function and tissue metabolism, 
rough measurements of vitamin excretion 
□ad tests, serum proteins, ketosteriod and 
on and excretion, creatine-creatinine metab^ 
nzyme levels (19). The relationship of differ- 
wth to fundamental metabolic processes, as 
h biochemical measures^ will be examined In 
s. 


MMARY AND CONCLUSIONS 
\ 

oncerned with the problem of the relationship 
.ion in girls to the growth of individual tissue 
body. As an approach to this problem, a re- 
n of the relationship of one aspect of sexual 
if breast development) to the changing patterns 
1 of fat, muscle and bone breadths in one an- 
leg). 

ations on boys, using the appearance of pig-- 
as a maturity criterion, are also included, 
n this study, 48 girls and 30 boys between the 
16 1/2 years, are regular participants in the 
stitute program. The data on sexual matur- 
sd from semi-annual examinations and from 
:aken at this time. The data on body structure 
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are obtained from rocorcl.s of liciidtL and wcijilil, and fi-om 417 
serial roeiUgciiOKraniK, taken .sperirically for Uie .study of Us.sue 
dilferentialioii, 

Tlie concluaions may be sunitnarized a.s follow,s; 

1, Early-raaturlay; t;li’ls are lary^er lliuu late-inulurin(r ydvls 
In mean heiRhl and weight, at every aKl^-ll:vel lietw(!en 7 1/2 
and 12 1/2 years. After 9 1/2 yoar;:, tliey are also larg((r Ilian 
tlio means foi' either of the boys' maturity groups. Ttiese re- 
suU.s are compared wilii ttie reporl.s from four oilier iavesLiga- 
lions of the relationship of weight and heiglil to .sexual matura¬ 
tion. 

2, Early-maturing glrl.s are larger tlian late-maturing girls 
in total breadth of calf, and in the hreadtlis of fat, mu.sclc and 
bone within the calf, al every age-levt;! studied, Tlie .signif¬ 
icance of these differences is presented. Tlie differences In 
boys are in the same direction, but to a lesser (iegvee. 

3, Early-maturing girLs show a distinctly lilglier rale of 
gain in total breadth of calf, and in Hie lireadllis of Hie tliroe 
ti.ssue components, than do lale-niaturiiig girls. Doy.s do not 
•sliow this difference in rLile.s, during die age-range .sUidied, 

4, Early-maturing girls sliow a growlli rate for muscle 
breadth wliicli is higher than for total lu'eadlli of calf, and a 
growth rate for bone breadth which l.s lower. In lale-niatiiriiig 
girls, the growth rate for muscle, breudtli Is lower Ilian tor 
total breadth of caU, while the growUi rale for bone lirmullb ts 
higher. 

5, Early-maturing girls, during Ibis period, show a groalor 
mean relative breadth of fat, and a smaller mnaii relative 
breadth of muscle and of bone, than do late-maturing girls, Tlie 
same pattern bolds for boy.s. 

6, Early-maturing girls tend to be more Variable in total 
calf breadth, and In muscle breadth, and los.s variable in breadths 
of fat and of bone, than do late-maturing girls. 

7, Coefficients of correlation Indicate an Increasingly close 
relationship between early breast development and greater 
breadths of individual tissue components, at succeeding age- 
levels between 7 1/2 and 12 1/2 years. In addition to Ihl.s gen¬ 
eral pattern, coelficienls rclaling time ol iireasl dcvelojinieiil 
to each of the three tissue compoiioiils, wlien corrected for 
intercorrelations between the components, show certain indi¬ 
vidual patterns of r-eliitlonshlp. 

8, Results are given of a longitudinal comparison of eaiTy- 
and late-maturing girls, matched for mean size of calf at 7 1/2 
years. Differential patterns of tissue distribution are discussed, 
Results of a similar comparison for boys are prc.sentcd, 

9, Results are given of a comparison of early- and late- 
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maturing glrLs, with patterns of tissue growth corrected for 
individual differences in sexual maLurity. The simple pattern 
of a gradually widening difference in total calf breadth between 
early- and late-maturing girls, when observed in this fashion, 
appears to be a resultant of three quite different patterns of 
growth in the breadths of fat, muscle and bone within the calf. 
Results of a similar comparison for boys arc presented, 
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THE SPEECH BEHAVIOUR OF INFANTS WITHOUT FAMILIES 


ARTHUR J. BRODBECK and ORVIS C. IRWIN 
Iowa Child Welfare Research Station 
State University of Iowa 

Tile rcsearclion infant speech has until recently been mainly 
concerned with technical problems of measurement and with the 
establishment of normative sequences of speech development 
lor the young child. As a clinical instrument these norms look 
extremely promising; they offer standardizations obtained from 
a large number of cases on the basis of which one may measure 
deviations in a manner similar to that used in intelligence test¬ 
ing (1). 

Interest in this research area has gradually been shifting^ 
liowever, in another direction. While these norms undoubtedly 
will offer a basis on which one may objectively determine the 
speech status of any Individual child with respect to the sampled 
population, they tell us little by themselves about the relevant 
variables which have contributed to the status. Nor do they, 
therefore, tell us anything about the possibility or desirability 
of changing a specific individual's status- If such variables 
could be isolated we might achieve theoretical knowledge, as 
well as a diagnostic measure, of language acquisition during 
the earliest stages of the life history and its relation to the 
later acquisition of more complex symbolic habits. 

If we started with children who diverged markedly from the 
speech norms established by recent investigators, it is quite 
possible that common causal factors in their environment con¬ 
tributing to the deviations could be discovered, If such factors 
could be found, they might be varied in a reasonably controlled 
situation, so as to experimentally weight their differential in¬ 
fluence. Such a program would be costly and tedious to realize, 
however, and probably would have to be done through amorphous 
clinical channels. If, on the other hand, we could find homo¬ 
geneous populations which differed as a group with the norms 
established thus far, research would not be so technically en¬ 
cumbered, We have a technique that meets these requirements 
in what the anthropologists call'^cross-cultural comparisons." 

Now, one of the basic criteria used by the anthropologists to 
distinguish cultures is the structure of the family group, broadly 
conceived. It is predominantly within this institution, under the 
guidance of parents as cultural surrogates, that the individual 
learns a complex set of responses which carry over into inter¬ 
actions with more formally organized institutions. Any differ¬ 
ence in the character of the family structure and/or its cultural 
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surrogato.s would prosuniably Mip loarnhiK pro(M.‘.s.s iLscll, 

throughiKJlli Die adni'mislrarioiKind typeiit)! reward?; andpunijdi- 
mcnts used. Thlj;, In turn, would Influenre {\\u rinu uetev o[ the 
manifei^t culluriil 

U is obvious that speonli faiuiids funrlion both ar; fiouial re¬ 
sponses aiul as soeial ,‘itiniuli. Tlu' nniialLrrhed ?i|M?r(di of llu? 
luCaut Is frequaiUly a respcmse to Uu' ludiaviour of tln^ meinbers 
of the family, and in turn its speeeli Ofjund;; 'illniuliilo Ummu lo 
VDKponcl wilh culturally (lutermined reward:; ami imnii;l\menls. 
It Is In those comijlned ways tluit infant spcuieh ac(iuir(\'i cultural 
meaning. Wlmn.ay in thl.s .study, we c(inii)aro <irp)uiMug(,* inraiiUs 
with family infant groups, it is obvious Ibal llieri* are present 
wide differences with respect lo family orgiii\i/.atifin, cuUural 
surrogates, and consequently the learning |)jaie(‘ss itself, The 
presence of these conditions permits u,s lo view our study ()n 
Infant speech behaviour us u (luasLanthropnlogu'hL type of re¬ 
search, 

Since this In tUc first systnn^ntlc wnvk, us Iav ns wc knosv, 
on the speech behaviour of orphanag(j infants at so eajdyan age, 
Us ratliex' introductory iv.iluru sluniUl be empbasized. 11 is, of 
course, a general observation that cluldrnn who gr(jw' up in tlie 
ordinary orpluinagG home are sonu?whai retarded in Lheir speech 
development. Our study opcuis up the iiroblLun during the very 
earliest months of tlie orphanage clilld. 

Procedure 

The orplumagc subjects of this study were* 04 infants whose 
ages ranged from birth to six monllus of age. These subjects 
were residents of the Iowa Soldiers Home at Davenport, Iowa. 
They were clivldod into three age groups - from birth to two 
months, two to four months, and four to six moiUlm of age, 
There were 35 subjects in the first group, 33 in the second, and 
26in the tliird group. The subjects were classified as '^depend¬ 
ent or neglected'' children^ the criterion of wliLch Is cither 1) 
being destitute, homeless or abandoned or otherwise dependent 
on the public for support or 2) living in unfit surrounding>s, of 
either a physical or moral character or both. Feeble-minded 
children are not accepted at ihe Davenport orphaiViige and are 
transferred by the Iowa State Board of Control if .so diagnosed, 

The speech sound measurements of llicso orpiiaiiage children 
were then compared with iiicasurt’menLs obtained from family 
Inlants living in Iowa City, grouped In the same way according 
to age, and containing 62, 80 and 75 babies in the successive 
age level periods. 

A competent nurse of long experience lu the institution was 
in charge of the babies and a physician is attached to the staff. 
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The (lay-to-day work of caring for the infants is done by hired, 
non-professional, female workers who are drawn mainly from 
the lower socio-economic level of the community. There is a 
large turnover among these employees. In addition, these 
women are usually assisted by several older orphanage girls, 
Thus, the bulk of the personnel, with the exception of the nurse 
and physician, are of quite elementary education, trained to 
carry on the simpler techniques of caring for the babies and 
nolat all motivated by strong personal interest or responsibility. 

In regard to the handling of the infants, all of them are 
bottle-fed and all receive satisfactory care so far as their phys¬ 
ical needs are concerned*. Excellent medical attention is pro¬ 
vided. There is, however, little personal attention in the way 
of being held, played with or spoken to, except Incidentally and 
sporadically. 

The actual recording of sounds followed a definite procedure, 
While the infants lay asleep in their bassinets the observer re¬ 
corded the name, sex, birth dale, and recording date on a card, 
which was then left in the crib. When an infant awoke and began 
to vocalize, the observer stood beside the crib and took records 
until vocalization ceased, This was done in turn with each child 
in the nursery. Sometimes more than one infant would vocalize 
simultaneously.' In this situation, a sample of breaths of one 
infant was completed before a sample of the other was taken. 
Thus, no conflict of observation arose, which might distort the 
results. 

The unit of measurement was a behaviour rather than a time 
unit. The type and number of sounds were recorded for twenty 
or more discrete breaths for each subject and were taken only 
on the exhalation phase of breathing. The sounds were recorded 
in terms of the International Phonetic Alphabet as described by 
Fairbanks (2). The breath as a unit of measurement Is advanta¬ 
geous because its length is easily within the attention span of 
the observer, thus permitting higher reliabilities between re¬ 
search workers. The International Phonetic Alphabet permits 
standardization of the qualitative aspects (the content) of the 
sounds, 

No direct measure of observer reliability could be calculated 
since the data were collected by a single observer. This re¬ 
liability has been reported elsewhere (5), In each of these 
studies the reliabilities reported have been of such a consist¬ 
ently satisfactory nature as to permit us to assume an equally 
satisfactory reliability for the purposes of the present study. 

The reliability of the data was determined by the split-half 
method. Odd an(i even sounds as they c^me constituted the two 
halves of the data. The formula used has been described else- 


147 



CHIU) DKVKl.OPMKNT 


wliorG(6). Till* mvAii) porcHfnt nf iiKri'i7)at‘iU fnr each differential 
condition is 90. Tim ranKii is 00 In H)0 rryiin^ sijiinds. The 
ran^efor non-cryiiH^ r,nvmds is 11 In 100. 

The cUslribulinii of perccfnla[;(*s <jf a^^rccnncnl Is pin-afid(^ti in 
the following talmliUinn. 


91-100 
Bl- 90 
71- 00 
61- 70 


CIIYINO 

33 

9 

H 


NON-CHVING 

3fi 

B 

a 

0 


Half of iho rdiabiliUcH for the non-crying data, and ov(?i half of 
the reliabilities for llie crying data, fall in tlic app(M' inU?rval, 
91-100, 11 is therefore quite evident (lull tiieri] exists a very 
satisfactory clogroe of internal coils is Lency in the data. 

The llesuLts ^ 

The dala were analyzed botli witli regard to the 

number of sounds a given c^hild made on all recordi'd bresUhs 
without discounting for any rt^dupiication of sound (SintonL, and 
with regard to lypii, the luunhorof soiiiuls a givtm child made on 
all recorded breallis witli any riqiotllion of a given soiiiul dis¬ 
carded. The frequency lneasur^^ merely Indiirales Uu* degree or 
amount of vocalization, v/herea,'! Hie type measure indicates the 
breadth and richness of vocalized sounds, 

Type and frequency inoasures were caUnilaled for both or¬ 
phanage and family groups al each successive age level period 
according to the following condilions: 

1, All over-all analysis, combining bolii crying and non¬ 
crying data and consonaiU and vowel daUi. 

2, An analysis of non-crying data separately, combining botli 
consonant unci vowel sounds. 

The non-crying dala were then broken down into: 

1. AcomparivSon of moan vowel and consonanl types for both 
experimental and control groups at the three different 
age levels, 

2. A comparison of moan vowel and consonant frequencies 
for both groups al the throe different age levels. 

The results of these analyses are shown In Flgurijs I and 2. 

^For tiw cto.tf\i led ntnt ist imi tro;\ttnt’ril nf tlnt.'i tsre 

the oti^inni thchis tfio I ihvi\ry of tlu) Sit'd a IJnivvf'niiy of 
Iowa: Brodbeekt Arthur J, Thi: p/ionefic stutua of 

infants: The first luilf yci\i\ Unfnihtishnd Master* s thesis, 

State University of Iowa, 1946 . 
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MFAN COMPARISONS OF ORPHANAGE AND FAMILY SUBJECTS FOR 
TYPES and frequencies 


(ALL data) 



(NON CRYING DATft) f 



FIGURE 1 


An examination of the graphs reveals some similarities. All of 
the graphs show that the means for orphanage infants fall below 
the means for family Infants at all age levels and for both all 
type and all frequency-measurers . Reg'ardJess of the reliabilities 
of the differences, there is little doubt as to the consistency of 
this finding. 

Moreover, the shape of the curves for the two groups is dis¬ 
similar, Wherever the speech sound growth curve for orphanage 
babies reaches a plateau between the second and third age levels, 
the curve for family infants shows some increment. The former 
curves flatten out in almost two-thirds of the comparisons, and 
especially for all analyses of type differences, both with con¬ 
sonant and vowel sounds combined and analyzed separately. 
There appears, then, to be a differential growth pattern for the 
two populations. 
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•'FAN COMPAn ISONS OF 0^^PHANAGE AND FAMILY SUQJECTS 

FOR vowel and consonant types 



l.'.EAN COMPARISONS OF ORPHANAGE AND FA^MLY INFANTS 
For Vowel and consonant FfiF,QUENciES 



TABLE 1 


FREQUENCY AND PERCENTAGE DISTRIBUTION 
OF CRITICAL RATIOS 


Level ol 
G.R. Confidence 

2,58+ ( 1%) 

2.33+ ( 1%) 

1,96+ ( 5%) 

1.64+ (10%) 

below 10% 


_ Frequency 
No. Percent 


1 
0 
0 

2 
9 


B 

0 

0 

17 

75 


XVDQ 


No. 

7 

0 

3 

0 

2 


Percent 

50 

0 

25 

0 

17 
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Table 1 shows the frequency and percentage distribution of 
critical ratios for the mean differences between the two groups 
for both the type and frequency measures shown in Figux es 1 and 
2. If we take the 1 percent level of confidence as .acceptable 
(which is equivalent to a critical ratio of 2.5B), then more than 
half (58 percent) of the type differences prove to be significant, 
while only one (0 percent) of the frequency measures falls above 
this value.^ Consonant type differences between the two groups 
were reliable at all three age levels, and type differences for 
the crying data, with consonant and vowel sounds combined, 
became progressively more reliable with increase of infants 
age, with a critical ratio of 3.72 obtained at the third age level 
period. 

Having made these analyses, it was still possible that the 
differences found between the two groups with regard to speech 
behaviour might be due to a selective socio-economic factor, 
operative in the placement of infants in the orphanage. We 
know, in general, that the lower socio-economic groups tend to 
be somewhat retarded in language development when compared 

is aomewhat dlfficvlt to •interpiet the fact that, while 
hath cl I type find fill Irequency mean dif lercnccs labored the 
fninj ly f^ioupf only the type diftevenccs proved to he consiatent^ 
ly roil able, However, It is to he rcivethhered that the unit of 
monsnrewent vt'as n behaviour unit, so set up os to erbitrdri ly 
exclude extremes of vocal Izat ion irequency . That is, records were 
taken only on breaths clurinfl which the infant was makin(i some 
sound and excluded breaths on which no sound was fuade, On the 
Gt/?er hand, the average breath of an infant imy not be lon/^ 
enough to permit reiinhie discrimination between two individuaJs 
or groups. Thus, it is conceivable that one infant may vocalize 
400 times a day, while another mi^ht vocal i'/.e only 200 ti?«es a 
clay and, yet, both indivUhials might vocalize to the maximtim on 
a single breath- The breath unit might in this manner set an 
arbitrary high and low celling above which no reiiahie discrim^ 
1 nation is possible. 

These speculations lead us to believe that a time unit of 
measurement, under approximately similar stimulating conditions, 
migf]t increase the range of variability so as to lead to reliable 
dif/’ere/ices betweeft the two populations with respect to frequency 
of vocalizat ion. A. possib/e unit niif}/it be the time einpain^J a 
half hour before feeding to the moment oi the actual presentation 
of the breast or bottle. 

Some con/irmatioij for our hypothesis js the fact that, with 
the exception of consonant frequencies, the most reliable fre¬ 
quency differences were at the earliest age level where we would 
expect the range of variability to be sinal lest, and the least re¬ 
liable were at the later age levels where we would expect the 
range of variability to be greatest, 
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wilh lughor-stJLlii,^- group.H. Tlio fiuiiily iiifuiit chilu wora, llioro- 
foi-G, broken down into a piofOiiSional and unskilled group anti 
tliesanie measures circulated foroiu:)i of tiioso subsidiary 
groups as tliey bad been Tor the family infant group as a w)uj1g 
provioiksly. The mcim resultvS are shown in 'ruble 2. 

'rABLK 2 

COMPAIllSON OF OHPHANAGK DATA WITH FAMILY 
DATA OF DIFFEHFNT SOCIO-ECONOMIC LEVELS 

(Non-crying DiUa) 


Periods 

1 

2 

3 


Tjoiufi 



Professiotuil 

7,4 

10.7 

12.7 

Unskilled 

7.6 

10.9 

13,3 

Orphanage 

(5.4 

7,7 

13.0 


Freciucncies 



Professional 

CO.l 

02,2 

71.2 

Unskilled 

(50,3 

70.0 

C2.2 

OrpJiaiiage 

4«.l 

GG.l 

CG.fl 


An Inspection of these means makes il quite evident that 
there are no very large differences between the two socio- 
dcononiic groups, and that these small differences tend to favor 
the lower socio-economic group, especially for those type 
measures which proved most reliable in the original orplianage 
and fvimily group comparisons. Furthermm'e, for ail measures 
of type» the orphauat^e means deviated from the means of bot}! 
family groups several times more tlian did cither of the two 
occupational groups deviate from each otlinr. The deviLition of 
the orphanage means also becomes appreciably greater with age, 
but the sociu-econonUc dovialions do not. The means of the 
frequency measures did not show any similar consistent trend. 
It would, therefore, seem to follow that the reliabte differences 
which have been found between orphanage and family infants 
cannot be solely attributed, if at all, to a scloction of orphanago 
babies from the lower socio-reconomic strata of the community, 
Yet the fact that at later ages speech sounds do actually reflect 
the differences between socio-economic groups, found by other 
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widely-used tests of language development, is more or less 
manifested in the results of an unpublished study made by one 
of the authors, which shows that the curves for the higher socio¬ 
economic groups begin to exceed that of the lower group at about 
one year of life. 

Discussion 

In her recent book, Infants Without Families . Anna Freud(3) 
puts forward the observation, based upon clinical work at the 
Hampstead Nursery, that children under one year of age sep¬ 
arated from their parents use speech sounds ‘‘as extensively 
and not less than other children/' This result, which of course 
was not based on any systematic unit of measurement compar¬ 
able to our frequency and type measures, is explained by the 
children's drive to gain oral-erotic pleasure during the first 
year of life and is said to be all the more active, the more the 
child is left to itself. Dr. Freud does find differences between 
infants with and without families during the second year of life 
•with regard to the use of patterned speech (words). Such dif¬ 
ferences disadvantageous for orphanage infants are explained 
as due to an absence of some form of imilation resulting from 
the lack of identification or relationship with a mother. In other 
words, the identification mechanism is not assumed to have 
differential effects on speech behaviour during the first year of 
life, and becomes crucial only during the second year when the 
child begins to use patterned speech. 

There is no reason to doubt the precision of Dr. Freud's 
observations. On the basis of our own results and those of 
several other investigators, however, there does appear to be 
some reason to doubt the generality of her theoretical explan¬ 
ations. A recent study by William Goldfarb (4) showed that this 
deficiency with regard to speech sounds, as well as to other 
uses of language, continues right up to the third year of life 
among institutional children, and even after a period of foster 
home replacement. If the use of speech sounds per se was a 
function solely of a universal oral drive as Freud hypothesizes, 
why should these differences continue until the preschool ages, 
as Goldfarb demonstrated, when the child has already passed 
through the oral stage of development? Here, again, Dr. Freud 
underestimates the permanent and primary effects which the 
early mother-infant relationship exerts, and indeed predicts 
that the speech differences due to absence of the mother in the 
second year will be cancelled at the preschool ages, a prediction 
in flat contradiction to Goldfarb's findings. 

Goldfarb, as well as others, has suggested that, through 
transient and impersonal attendance and in the absence of a 
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fixed, lovin(^ ;uluU, lliu infanl bofore Ihe firsl year cannot 
roadily identify with any (jf Iho rnltural ;airroj^atni{ arninul Him, 
and is n ot m otiva ted .Lo__dn_.SL>, tiius mnainina riditrdod In all 
tliose functions \vhic)\ depend on sneial furmr. of \n\\taUon and 
communicatkm* Pcosumvihly» Uu^ aclivity of bLd)l)Liinr in ul 
least in part one of tlie.su fuiiclions^ lafwis(7) and Miller and 
Dollurd (B) have tried m dcmoiniU'iit(‘, If this hy]iolli(\sla should 
he true, then on llie l)asis of oui'tlala, lli(‘ '‘Identification^^ meeli- 
iinisjn may be eriuiial eviMi diirlni^ Die first six inonlhs (jf life. 
Dr. Goldfurb spoeifieully states: 

“As early as six months and i>ossil)ly evim somowhiil 
before, one ob.sorves the beKimdnt^s of senliincmts, partic¬ 
ularized attitudes, and attachments to a particular person 
or limiled number of people within the primary family 
circle, Placement obsorvation of babies separated from 
the parent person at lh\s apje \iKl\eates that ti\e elnldrea 
expericiicte psycliolot^ical shock whicli somoLUues may 
oven be prolon^aKl in iniLuro. Nor is the siiock anieJio- 
rated, for instance, by Dm simpl(» salisfacUoji of hunj^er, 

A psycliologicul relation between child and specific adult 
must be roconsLiUiled before the baby^'i habitual expres¬ 
sion of complacency is again ol)servetb Close atlacbment 
Ig apecLIlc uduUs considerably before the <md of the first 
year thus appears to be a fact.'' (p, IB) 

It may very well bo that the Ilanip.slead NurseriOvS are not 
truly represenlutive of Iho conditions lliat regularly exist in 
most orplvdmi[»e lUvStltulions in the United Slates. And, as a 
matter of fact, some of our orphanage babies were well above 
the means for family infants. We believe that such individiuil 
cases (which were exceedingly rare) may bo explained by the 
faetthat a worker occasionally develops a fondness fora partic¬ 
ular child and would^ as a consequence, be more Inclined to 
speak to it and encourage it to answer, a^s well as to give it 
more frequent all around stimulation, There is evidcv\eG that 
the social environment of the Hampstead Nursery was more 
uniformly of such a character. At least this seems a more 
reasonable hypothesis than Dr. Freud's toward explaining both 
the results obtained by Goklfarb and ourselvos. It Is ui line, 
tooj with the general cllincal results reported by Margaret 
Rtbble (9, 10) altllough she uses the same psychoanalytic prin- 
clpie of oral-erotlclsm to explain directly contradictory results 
to those found by Dr. Freud, Kibble seems to imply that, given 
a strong oral drive (measured in other than vocaliisaLlon units) 
plus Die absence of a fixed, affectionate adult, non-crying vocal- 
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Ization (babbling) will be proportionately diminished. It may 
be, of course, that the two explanations (oral-eroticism vs. 
communication and imitation) are not incompatible and that 
only a multiple set of hypotheses can adequately explain the 
empirical findings regarding early speech behaviour. Until the 
oral-erotic principle is applied less ambiguously however, it Is 
difflcultto assign Its relative weight at any stage of development. 

Apparently what is needed now by way of rigorous investiga¬ 
tion Is some kind of clinical survey of the life histories of in¬ 
dividual orphanage children who scored extremely low and ex¬ 
tremely high when compared with the means of Infants living in 
their own homes. By this method we may be able to isolate the 
more concrete cultural factors within the orphanage that have 
made for the manifest differences in speech behaviour. Second¬ 
ly, there is the possibility of taking a more direct experimental 
approach through subjecting these children to types of treatment 
differing from that which they would ordinarily receive under 
orphanage conditions and measuring the resulting speech be¬ 
haviour at the conclusion of the experimental treatment. This 
last procedure would be the more difficult of the two, in so far 
as it is ratlier trying to quantify all the factors that might go 
into such experimental treatments, but it would be more grat¬ 
ifying from the point of view of assessing the relative quantita¬ 
tive importance of a set of independent and manipulatable var¬ 
iables. At any rate, until some work like this is done, all our 
theoretical explanations remain somewhat academic. 

SUMMARY 

A group of orphanage infants ranging from one day to six 
months of age was compared with family infants of the same 
age range, with respect to various measures of speech behav¬ 
iour. It was found that: 

1. A graphical comparison showed that the orphanage means 
fell below those of the family means at all age levels and for 
both type and frequency measures, 

2. More than half (58 percent)of the type differences proved 
to be reliable, but only one (8 percent) of thq frequency measures 
was satisfactory, 

3. Consonant type differences were reliable at all age levels, 
and type differences for the crying data, with vowel and conso¬ 
nant sounds combined, became progressively reliable with in¬ 
crease of age, 

4. When the family infant data were broken down into pro¬ 
fessional and unskilled family groups and again compared with 
orphanage infants, the orphanage means were found to deviate 
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from lite mcims of boUi fiimily groups Kiivorul limes more than 
did eitlior of the two socio-ecotiomie groups deviate from each 
other, especially tor those mea.sni'es which showed reliable 
differeacca between the orphanaKu and family groups as a whole 
previousiy. Tliis finding more or less ruled out the possibility 
of attributing the previous resulls solcdy to a seleclion of the 
orphauage infants from lower soeUil vilatus groups. 

5, Some exception was taken to Hie use of lh(“ ideiitificalion 
mechiuiism and of the oral-crolie iirineiido by Anna Fi’eucI in 
explaining age differences in Infanl speoeli behaviour. 
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INDIVIDUAL GROWTH TN HIP WIDTH: A STUDY COVERING 

THE AGE PERIOD FROM 5 TO 9 YEARS BASED UPON 
SERIATIM DATA FOR 55 NONPATHOLOGIC 
WHITE CHILDREN 

HOWARD V. MEREDITH and LOIS JEAN CARL 
Iowa Child Welfare Research Station 
State University of Iowa 

There is need for ^'more studies relating to the growth 
clianges of the individual'^ (1), This need is recognized not 
alone by research anatomists and physiologists (2, 3, 4, 5, 6, 7), 
but by every pediatrician and school physician Interested in 
health appraisals which take into account the individual's 
'^progress of growth" (8, 9). 

The purpose of the present paper is to report a study per¬ 
taining to growth changes of the individual in hip width. The 
individual protocols analyzed extend over the four-year post¬ 
natal period from 5 to 9 years of age. 

Five problems are investigated. The first is the form of 
individual growth curves, Here the question raised is whether 
all well children manifest a similar pattern of hip width growth 
or whether commonly found growth trends are of two or more 
different forms. The second problem relates to the hip width 
rank of the individual at successive ages. It is concerned with 
the validity of the assumption that, a child who has narrow hips 
at age 5 years can be expected to have narrow hips at age 9 
years, and vice versa. The third problem is that of deriving 
and analyzing year-by-year increments Ih the hip width. A 
central objective here is to afford normative materials which 
can be used as "frames of reference" both in experimental 
research and clinical practice. The fourth problem treats per¬ 
centile gains in hip width over two consecutive bi-annual age 
periods and over the entire four-year period. Findings are 
presented indicating age, sex, and individual differences in rate 
of growth. The final problem considered deals with the rela¬ 
tionship between hip width status and hip width increase. On 
this topic, the leading question posed is: do individuals who 
have wide hips at age 5 make large gains in hip width during 
the succeeding two or four years, and vice versa? 

Subjects 

The subjects were 55 white children - 35 males and 20 fe¬ 
males - residing in or near Iowa City and attending the Univer¬ 
sity of Iowa experimental elementary school. All were physi- 
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cally normal (one, Subject 9030, became moderately obese 
around 7 years of age) and all except one were born in North 
Amerua (SubiecL 5327 was born in Germany), 

Erom the standpoint of socio-economic slatus, the subjects 
represented an upward selection. Tnformation on occupation of 
the father showed 76 percent to be professional men (mainly 
members of the University faculty), 20 porcont business pro¬ 
prietors or inamigors, and the remaining 4 percent skilled or 
semlsKUled employees. Another Indicator of socio-economic 
selection upward lies in the choice of the University school - 
involving unsolicited application for eiiioUment, moderate 
tuition, and transportation expense. 

Approximately 90 percent of the subjects were of northwest 
European ancestry. The principal excoptlons were Subjects 
1124, 1149 and 1157,^ whose parents wore born in Poland, No 
less than two-tlUrds of the subjects could be cbaracterlKed as 
white children of “Old American stock,“ both of their parents 
and all lour ol their grandparents liaving been born In North 
America^ 

Each subject was examined at seinhinnual Intervals during 
the period from 5 lo 9 years of age. 

Data 

As may be seen from Table 1, the data consist of nine re¬ 
cords for hip width on each of 55 children. Their accumulation 
took place over the years 1937-1946, some of the clillciron being 
first measured in the fall of 1957 and others at later dates 
through the spring of 1942. 

The procedure followed In obtaining the records was excep¬ 
tionally rigorous. At each semiannual age hip width was taken 
independently by two anthropometrlsts. If these two measure¬ 
ments differed by more than 1 mm., both anthropometrlsts 
secured additional measurements. As a consequence, each 
record is highly dependable - representing either the mean of 
two measurements which differed by not more than 1 mm. or 
the median of no less than four measurements, 

Hip width was determined in the region of the crests of the 
ilia, L. 0 ,, as bl-lUocristal diameter.^ Using largo aluminum 
sliding calipers (the HrdU^ka compass), Ihe dUstancu was 
measured between tho lateralmoat point of the croat of therlglit 

“^Subjects 1124 and 1157 were ajhlin^s, Siihject 1149 n cousin. 

dimension has heon refer red to hy different investi¬ 
gators (ts bi-iJiac clx^imeter, infercristai distance, and peJvic 
breijdth. 
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TABLE 1 

SERIATE nUCOllDS FOR DI-IXIQCRISTAL DIALETER (continiGtera) OH 55 WHITE CKCLmEN 

Age in 'feoTQ i 


Subjact 

5 


6 


7 


Q 


9 





Malaa 






130 

18.30 

18.70 

19.10 

19.55 

19,90 

20.25 

20.55 

20,85 

21.15 

216 

19.60 

20.10 

20,50 

20,05 

21.15 

21.45 

21,75 

22,05 

22.35 

724 

17,30 

17.00 

17.95 

IQ,30 

10.65 

lfi.05 

19.20 

19,50 

19,7S 

692 

18.60 

19.00 

19.45 

19.95 

20.40 

20.00 

21.15 

21,55 

21.95 

1124 

17.35 

17.80 

18.20 

18.55 

18.90 

19.20 

19.45 

19,70 

19.90 

1149 

18.55 

10.85 

19.15 

19,50 

19.00 

20.25 

20.60 

21,00 

21.40 

2107 

19,00 

19.45 

19.90 

20,30 

20.70 

21.10 

21.55 

21,95 

22.40 

2755 

10.40 

10.35 

19.25 

19.65 

20.05 

20.45 

20,00 

21,05 

21,50 

2817 

10.00 

10.45 

18.05 

19,25 

19.60 

13.90 

20.25 

20,55 

20,30 

3057 

10,10 

10,45 

10,00 

19.10 

19.40 

10.70 

20,00 

20,35 

20.30 

3159 

10,30 

10.80 

19.25 

19,65 

20.05 

20,45 

20.90 

21*40 

21.90 

5572 

17.00 

10.25 

1B.65 

19.05 

19.55 

20.00 

20.40 

20,85 

21.20 

3630 

17,90 

18.30 

16.75 

19,10 

19.40 

19.70 

20.00 

20,30 

20.80 

4277 

17,80 

IB.IS 

16.50 

1B.90 

19.30 

19.75 

20.20 

20,85 

20.95 

4397 

16,60 

16.95 

17.25 

17.60 

10,00 

10.40 

ia.75 

19,05 

19.30 

4430 

17,25 

17,65 

18.05 

18.40 

10.75 

19.10 

19.45 

19.00 

20,15 

4619 

20,15 

20.60 

21.10 

21.50 

21,90 

22,40 

22,95 

23*35 

23.75 

4716 

17,90 

10.25 

10.66 

19.10 

19.50 

19,85 

20.15 

20,40 

20.85 

4017 

16.85 

17.20. 

17.65 

10,10 

18.50 

10.90 

19.25 

19*60 

19.95 

4938 

19.25 

19.75 

20.25 

20,70 

21,10 

21,75 

22.40 

22,90 

23.30 

5327 

10,70 

19.15 

19.60 

20,00 

20,35 

20.70 

21.00 

21,40 

21.70 

5374 

16.55 

16,05 

i7:is 

17.50 

17.35 

1B,20 

10.55 

10,90 

19-25 

54G7 

10.65 

19.10 

19.55 

19.90 

20.30 

20.60 

21.40 

21,95 

22.50 

6003 

20.00 

20.45 

20.95 

21,45 

21.BS 

22.2S 

22.65 

23,05 

23.45 

6134 

19.25 

19.60 

20.10 

20.55 

21.00 

21.35 

21.65 

22,00 

22.36 

0206 

10.95 

19.46 

19.95 

20.35 

20.00 

21,25 

21.70 

22,15 

22.50 

6693 

• 16.90 

17.20 

17.55 

17,85 

10,10 

1B.40 

10.70 

19,00 

19.35 

0710 

16,95 

17,30 

17.60 

17.95 

18.30 

10.65 

19.00 

19,30 

19.60 

6799 

10,15 

10,55 

19.00 

19.40 

19.80 

20.20 

20.55 

20,85 

21.15 

7056 

17.40 

10.00 

18,60 

19,00 

19.35 

19.60 

19.80 

20,05 

20.35 

7291 

10,95 

19.30 

19.60 

19,95 

20.30 

20.00 

20.90 

21,20 

21.50 

7393 

17.95 

18.40 

10,05 

19.25 

19.60 

19.90 

20.25 

20.55 

21.00 

9030 

10.30 

10.00 

19.35 

19.90 

20.50 

21.15 

21.55 

21.05 

22.70 

95B2 

10.75 

19,35 

19,85 

20.30 

20.70 

21.05 

21.40 

21,70 

21.95 

9566 

17.65 

18.00 

10.40 

16.00 

19.20 

19.50 

19.05 

20,15 

20.50 





Females 





211 

18,00 

18.50 

19.00 

19,36 

19.65 

19.95 

20.25 

20.65 

21.0S 

583 

10.35 

18.70 

19,10 

19,50 

19.90 

20.30 

20.65 

21,00 

21,40 

424 

16,90 

17.Z0 

17.45 

17.70 

10.00 

10,40 

10.80 

19.20 

19.70 

753 

16.60 

1B.85 

19,15 

19.45 

19.80 

20,20 

20.70 

21.25 

21.70 

1013 

17.30 

17.60 

17,95 

10.25 

18,56 

la.Bs 

19.20 

19.60 

20.10 

ns7 

10.60 

19.20 

19.55 

19,95 

20.30 

20.70 

21-10 

21.55 

22.05 

1673 

17.40 

17.7S 

10.15 

18.50 

16,90 

19.30 

19.75 

20.25 

20.75 

2049 

IB.IO 

1JQ.66 

19.15 

19.70 

20,20 

20,65 

21,15 

21,70 

22-25 

2170 

17.60 

10.10 

10,60 

19,10 

19.55 

20.00 

20.45 

20.90 

21,50 

2310 

10.10 

10,50 

10.95 

19.30 

19.65 

20,20 

20.60 

21.30 

21.75 

2333 

10.60 

19.00 

19.45 

19,05 

20.25 

20.70 

21.20 

21,70 

22.10 

2670 

10,10 

10.55 

10,95 

19,55 

19.75 

20.10 

20.50 

20.95 

21.40 

4224 

10,70 

19.20 

19.70 

20.15 

20.60 

21,00 

21.45 

21.90 

22.35 

4746 

17.20 

17.55 

17,95 

10.45 

18,95 

19.45 

19.95 

20.50 

21,10 

4937 

19.40 

19.90 

20.50 

21,00 

21.50 

21.90 

22.25 

22.60 

23,00 

5413 

10.15 

10.55 

19.00 

19.50 

20.00 

20.SS 

21.10 

21.70 

22.25 

7536 

16.15 

lfl.05 

19.05 

19,40 

16,75 

20.00 

20.30 

20.60 

20-90 

7735 

17.75 

10.15 

10.50 

10.00 

19.15 

19.45 

19.00 

20.15 

20, SO 

0883 

17.10 

17.50 

17.60 

17.95 

16.40 

18,80 

19.15 

19.45 

19.75 

9356 

16.80 

17.50 

10,10 

10,55 

19,00 

19.40 

19-00 

20.40 

21,00 
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Ilium and the corresi^ondiiig landmark forlliK left lUum. Always 
the subject was nude and oriented In the erect position with his 
weight equally distributed througii both lower oxtremilios. The 
anthropometrist stood in front of the subject and lirought the 
face of each branch of the calipers squarely in contact with one 
of the landmarks. The maximum pressure was applied that 
could be exerted without pain to the subjocl.^ Tn the event the 
subject turned his hips as the pressure was being applied, the 
measurement was retaken. 


Findings 

As indicated in the introduction, findings were sought on 
five facets of tlie problem of individual growth in hip width. 
These findings will be presented under the captions: Form of 
individual curves»Rank of individual at successive ages, Annual 
centimeter Increase in hip width, Percentage gain in hip width, 
and Relationships between size and increment, 

Form of Individual Curves 

Leading question; Is there a single pattern of growth in hip 
width over the years from 5 to 9, or do different individuals 
manifest a variety of growth patlorns? 

The trend line of hip width on age was drawn for each of the 
55 subjects. Age constituted the x-axls of these 55 graphs and 
hip width the y-axls. Each point plotted represented bl-llio- 
crlstaldiameter (ordinate)at a given semiannual age (abscissa). 
The nine successive points for every Individual were connected 
to yield individual curves - absolute magnitude trends - cover¬ 
ing the age period from 5 years to 9 years, 

Inspection of the curves gave the gross finding of all grad¬ 
ations In form or pattern from moderately convex> through 
linear, to moderately concave, together with a few somewhat 
more complex trends (e.g., convex-concave, concave-convex), 
Further intercomparison led to subdivision of the curves into 
four groups - linear, convex, concave, miscellaneous - and, 
subsequently, to the construction of Figure 1, which will be 
seen to utilize the data on 35 of the 55 Individuals: 

1. Section A presents 11 curves ot a practically linear form. 
The representations of males (04 percent) and females (36 per¬ 
cent) are the same as for the total sample, Subjects 4224, 
2049, 383 and 7735 are females. 

Objective: firm compression of the soft tissues overlying 
the sAeietai landmarks. 
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Figure 1. Four groups of individual curves for hip width 
extending over the age period from 5 years to 9 years. See the 
text of the paper for a description of each group and Table I for 
a listing of the values to which each curve was drawn. 
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2. Section Q dlsiilays 11 curves of a I'onernlly convex form. 
In eacli Instance the amount of rtse froin 5 to 1 years exceeds 
the amount of rise Irom 7 toO years hy more than 0,3 cm. Pour 
of the cvirves (4937,9582,7050 and 1124)ascend lietween 0,5 and 
1.0 cm, more over Uie period 5 to 7 yoar.s Hum over ihc ])erlod 
7 to 9year.'i. Convex tri;nd.s occur with j;roal(!r frequency among 
the males tliaii the lenuito.s; while females con.slUutn 36 per¬ 
cent ct the total .sample, they ccm.sttiulo only 18 percent of 
Section B (4937 and 7535). 

3. Section C portrays nine curves of a generally concave 
form. In each instance the amount of rise from 6 to 7 years Is 
between 0,3 and 0.7 cm, less than the amount of rise from 7 to 
9 years. Pour of the curves (5467, 753, 2318 and 424) rcglaler 
a greater a.scent over the latter biennium than over the former 
by upwards of 0,5 cm, More females than mules arc found to 
yield concave growth trends: Hie only males In SocHon C are 
4938 and 5467. 

4. SectionD exhibits fourcurvo.s placed In Ihc nil.S'collaneous 
group. Curves 211 and 0356 follow a convex-concave trend; 
both are females. The trend for 8883 (female) i.s concave- 
convex, Les.s marked concavity combined with greater convex¬ 
ity is registered in the pattern for the female 4937, Section B, 
The curve 9038 represents a male who bucatnc moderately 
obese in late childhood; part of Us convex-concave form between 
7 and 9 years of ago might represent fluctuations In the com¬ 
pressibility of the subcutaneous adipose tissue overlying the 
landmarks. Attention Is called to 4938 In Section C; po.sslbly 
this curve should be grouped with the mlscollaneou.s rather than 
with the concave. 

It should be obvious that the lour sections of Figure 1 do not 
illustrate discrete classes of curves, Sections B, A and C 
circumscribe three sectors of the continuum from a simple 
convex form through to a simple concave form. Section D 
presents the more extreme varieties of multiple-phase curves 
(l.e., trends composed of more than one growth cycle), The 
four sections together constitute an attempt to clarify and 
systematize the gradations found; they should not be Interpreted 
as an attempt to minimize the Inter grades, 

Rank of individual at Successive Ages 

Leading question: Does the child who has wide hip.s at 5 
years of age have wide hips at 7 and 9 years of age? Con¬ 
versely, to what extent does the five-year-old child whose hips 
are narrow show a tendency at later childhood ages to maintain 
(or to change) his positional standing in the group? 
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Fifi:ure 2 displays curves for hip width (bi-Ulocristal diam¬ 
eter) from 12 individuals. These curves were selected and 
arranged to illustrate constancy of position from age to age 
(Section A) and various combinations of marked divergence re¬ 
sulting from age to age shifts In rank (Sections B to F). The 
six sections of Figure 2 are conveniently discussed in alpha¬ 
betic order: 

1. Section A. Subjects 2187 and 6799 typify individuals who 
held approximately the same position in the hip width distribu¬ 
tions for successive ages. At 5, 7, and 9 years, the percentile 
ranks of Subject 2187 fell between 84 and 86, those of Subject 
6799between 50 and 55. For roughly one-third of the subjects of 
eachsex, the fluctuations in percentile rank over the years from 
5 to 9 did not exceed five points. Additional instances are Subject 
4619, with percentile ranks at 5, 7 and 9 years of 98; Subjects 
6003 and 5374, with constant ranks at like ages of 96 and 2 
respectively; Subject 4397, with ranks of 4 and 5; and Subjects 
4937 and 4438, with ranks of 92 to 94 and 20 to 22 respectively. 

2. Section B, Compared with Subject 2049, the hips of 
Subject 7291 were wider by 0,05 cm. at 5 years, practically 
equivalent at 7 years, and narrower by 0.75 cm. at 9 years. In 
terms of percentile rank, Subject 7291 underwent a downward 
change of 24 points (from 84 at 5 years to 60 at 9 years) and 
Subject 2049 an upward change of 27 points (from 50 at 5 years 
to 77 at 9 years), A similar relationship was found for Subjects 
3057 and 2178, the former declining in percentile rank from 50 
to 34 and the latter shifting upward from 28 to 53. 

3. Section C. The hip widths of Subjects 216 and 5413 con¬ 
verged from a difference of 1.45 cm, at 5 years to almost no 
difference at 9 years. The percentile ranks at 5 and 9 were 04 
and 81 for Subject 216, 54 and 77 for Subject 5413: It follows 
that the percentile rank differences decreased from 40 at 5 
years to 4 at 9 years. Similar convergence over the same age 
period occurred for Subjects 2755 and 4746, the former de¬ 
creasing ia percentile rank from 66 to 53 and the latter in¬ 
creasing from 18 to 46, 

4. Section D. Subjects 9356 and 6693 showed gradual diver¬ 
gence from hip widths that were alike shortly after 5 years of 
age to hip widths differing by 1.65 cm.at 9 years of age. These 
Individuals had identical pertentile ranks at age 5 years 2 
months (ranks, approximating 10) and gave a difference in per¬ 
centile rank of 35 points at age 9 years (Subject 9356's rank 
was 41, that of Subject 6693 was 6), 

5. Section E. The hip widths of Subjects 753 and 7535 con¬ 
verged during the sixth and seventh years and diverged during 
the eighth and ninth years. At age 5 the percentile ranks dif- 
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Figure 2, Twelve Individual curves for hip width extending 
over Uie age period from 5 to 9years. See the text of the paper 
for a discussion of each section of the grapli and Table 1 for a 
Ustthg of the values to which each curve was drawn. 
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ferecl by 22 points, at age 7 the differences were negligible, and 
at age 9 they differed by 27 points. 

6, Section F. Subjects 7056 and 1013 di-verged in hip width 
between 5 and 7 years and converged between 7 and 9 years- 
The differences in percentile rank were 4 at 5 years, 18 at 7 
years and 4 at 9 years. 

The purpose of Figure 2 and its complementary discussion 
has been to present selected instances of (a) constancy of rank 
and (b) marked change in rank. It is now pertinent to extend 
consideration of the problem of positional standing to the entire 
series of subjects. The tabulation which follows gives the fre¬ 
quency with which Individuals were found to deviate In percentile 
rank by specified amounts. 


Change In 5 to 7 

Percenblle Rank Muraher 

0-9 

LO - 19 4 

20-29 3 

30 - 39 


yeure 

5 to 9 years 

Percent 

hmnher 

Percent 

av 

32 

5a 

7 

16 

29 

6 

5 

9 


2 

4 


Individuals registering shifts in rank of less than 10 percentile 
points appear appropriately regarded as remaining ‘‘roughly 
constant/' Employing this designation, roughly constant hip 
width ranks characterized more than lour-fifths of the subjects 
over the two-year period from 5 to 7 and more than one-half of 
the subjects over the four-year period from 5 to 9. For the 
Interval between 5 and 7 years, only 6 percent of the subjects 
underwent “marked change," i,e., registered shifts in per¬ 
centile rank of 20 points or more. For the interval 5 to 9 years 
there were 13 percent whose positions in the hip width dlstri' 
butions showed “marked change." The maximum displacement 
for any individual was 35 percentile points, the equivalent of 
approximately one-third of the percentile distribution. 

Two additional methods of analysis were considered helpful 
in elucidating the problem under study. One of these was the 
method of correlation. The other was the method of taking all 
the Individuals making up some portion of the distribution for a 
given variable at a certain age and tracing their disposition in 
the distribution for the variable at some other age. Taking the 
Individuals that constituted the middle 50 percent of the Kip 
width distribution at 5 years, their dispersion in the distribution 
at 9 years was as follows: 6 percent were among the highest 
one-fourth, 38 percent among the central one-half, and 6 per¬ 
cent among the lowest one-fourth. Similarly for the individuals 
that constituted the middle 50 percent of the ordered series of 
hip widths at 9 years - in the distribution at 5 years, 6 percent 
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were aitioiiR the hiKhosl foiirtli, 38 pnrcont among tlic central 
half, and 6 percent among the Inwn.sl fmirtli. The product- 
moment coefficient of correlation (r) expressing Hie relation¬ 
ship between Idp width al 5 ycarH and hip width at 0 years was 
,90 t ,02.^ 


Annual Cnntimoter IiiornaHo In Hip Widtli 

Loading quc«iu>ns: How much per year (Uics the typical 
cloniGnlary school child incroaHc in hip width V During a given 
annual age period (o»g,, between 6 and 7 years of age) to what 
extent do physically normal Individuals differ In their hip width 
Increments? 

For each of the 55 subjcctSj the difference was computed 
between hip width at age 5 and hip wUlllj at age 6, A like pro¬ 
cedure was followed in obtaining cenllmelor gains in bl-illo- 
cristal diameter for tlio yearly ago porlodn 8 to 7, 7 to 8, and 
8 to 9, The four series ol incromenl values were then sub- 
grouped according to ncx, and the mean Increase ( 3 btalned for 
each sex during each successive year. 


Humber of Age Inb^irvol (yoaro) I 


Sex 

SubJeetrB 

5 to 6 

6 to 7 

7 to a 

8 to 9 

Males 

35 

0.84 

0.78 

0.7^ 

0.71 

Featlep 

20 

0.84 

OoBO 

0.03 

0.90 


From this tabulation ol the results, It will be seen; 

h The means for males and femalGs representing the year 
5 to 0 are Identical. 

2, Therels a slight yet consistent decline In the male means 
from year to year. 

3. For the age Intervale 7 to 8 and 8 to 9, the female means 
are somewhat larger than the male moans. The sex difference 
In centimeter gain during the latter year [s statistically signif¬ 
icant [t = 4.2).° 

^The coefficients; for each sex scpnrntcly werenmlcs (ff = 35) 
.P4 - ,01 /ind females (N • 20) - .05. 

^r/iis finding, considered in canjitnction w/t/i tlw curlier 
tiniinf^ in females of the so-called ndolescent acccicrntion in hip 
width, siTjj^csta the possihiiity thnl the sii^pitiy ^renter menu 
f^nins for females than males during i/ie cipjith and ninfh years 
refiec^ the gradual approncJi of at least some of the females to 
marked acceleration. The subjects are still bcinfl regularly ex- 
amined and it is p/anned Chat n inter study will foiiow their 
growth Chrou^jh the high school years. 
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4, In general, tlie average yearly increase In hip width 
approxraates 0.8 cm. for males 5 to 7 years of age, 0.7 cm. for 
males 7 to 9 years of age, 0,8 cm, for females 5 to 8 years of 
age, and 0,9 cm. for females 8 to 9 years of age. 

Having epitomized the annual centimeter Increments with 
reSerencG to central tendency, we next subjected them to study 
from the standpoint of variability, Tn other words, findings 
were sought regarding individual differences in the amount of 
gain in hip width per year. Between the ages of 5 and 7 years 
(lacking any evidence of a sex difference in amount of gain) the 
data from both sexes were combined. For the succeeding two- 
year period (during which there was evidence of a slight ten¬ 
dency for females to gain more than males) the data from each 
sex were analyzed separately. The findings are presented in 
Table 2. 

TABLE 2 

AMUAL INCHEASE IN DI-lLIOCIUSTAL DIAMETER (contlflo ters): Each row of the 
tabln doalgnates an oge interval, apeciries the riuiabar or subjects 
studied, and BfforJfi four values describinii tho Increajent 
distribution. The subjocts were white children 
of ebovo aver&tie flocio-oconomlc atfltua. 

Age Interval Pcircenbllea: 


(years) 

N 

Ulnlmuia 

2 5th 

75th 

UaxiiDUJD 


Doth Sexoa 




5 - 6 

55 

0,5 

0.7 

0.9 

1.3 

6-7 

55 

0.5 

0.7 

0.9 

1.2 



Ualeo 




7-8 

35 

0.4 

0*6 

O.B 

1.3 

a - 9 

35 

0.4 

0.6 

0.8 

1.2 



Femfilfis 




7-8 

20 

0.5 

0,7 

0.9 

1.2 

8 - 9 

20 

0.6 

O.o 

1.0 

1.2 


Generalizations which may be drawn Include the following: 

1, Over the age period from 5 to 7 years for both sexes, 
and from 7 to 8 for females, physically normal individuals 
occasionally gain, as little as one-fifth inch per year (0.5 cm.) 
and as much as one-half inch per year (1,2 to 1.3 cm.). Fifty 
percent of Individuals gain between 0.7 and 0.9 cm., while one 
child In four gains less than 0.7 cm. and one child in four more 
than 0.9 cm. 

2. During the eighth and ninth years males tend to gain 
slightly less than during the sixth and seventh years. Twenty- 
five percent gain between 0.4 and 0.6 cm. annually, 50 percent 
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between 0.6 and 0.8 cm. annually, and the rcniulning 25 percent 
between 0.8 and 1.3 cm. annually. 

3. In the case of females during lUe nliUU yevir, one-tourlh 
gain from 6.C to 0.8 cm., oiic-half from 0,6 to 1,0 cm., and one- 
fourth from l.D to 1,2 cnii 

4, During every year from the sixth tlirough the ninth, In¬ 
dividual dilferenccs among non pathologic chtldron are such that 
the hip width Increases tor some equal no move than onc-hall 
the IncraasGs of others. Conversely, llm Incromnnl.s of a few 
arc as much as twice those for a few olher.s. 

Percentage Gain in Hip Width 

Leading questions: Does hip width at 6 years of age exceed 
hip width at 5 year.s by 5 to 10 percent, by 15 to 25 percent, or 
by 30to 50 percent? I.s the percentage gain In lilp width greater 
between 5 and 7 years than between 7 and 0 years, or vice 
versa? 

In obtaining an answer to the first quesUon, values were 
derived expressing the gain (centimeter gain) of the individual 
between the ages of 5 and 9 years In Lernis of his size (actual 
hip width) at 5 years. The procedure was a.s follows: For each 
subject (a) the difference was calculated between blp width at 
5 years and hip width at 9 years, (b) this dlftevewcc was divided 
by hip width at 5 years, and (c) the resulting quotient was mul¬ 
tiplied by 100 to put It In percentage form. The valuo.s obtained 
were grouped according to sex, ordered, and statl.sllcally re¬ 
duced. 


Age 




25th 


73 th 


Interval 



Ulnl- 

Per- 


Por- 

Maxl- 

(years) 

Sex 


mum 

con tile 

Moan 

contllo 

num 

5 - 9 

UbIqb 

35 

13 

15 

17 

10 

24 

5-9 

Fenitles 

20 

15 

16 

19 

20 

23 


The difference between the sexes was found to be significant at 
the 1 percent level of confidence(t = 2.8), In terms of hip width 
status at 5 years, the Increases for males over the succeeding 
four-yeaf period varied from 13 percent to 24 percent, with 
one-half falling between 15 percent and 18 percent, and the 
mean increase approximating 17 percent. For females, the 
mean percentage Increment was around 19, the limits of the 
Interquartile distance were 16 percent and 20 percent, and the 
extreme values 15 percent and 25 percent. 

Turning now to the second question, two series of figures 
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were derived: one expressing the hip width gain of each Indi¬ 
vidual between 5 and? years in terms of his hip width magnitude 
at 5 years, and the other expressing gain between 7 and 9 years 
in terms of size at 7 years. The procedure paralleled that 
described in computing percentage increments over the period 
5 to 9years. Prior to analysis the data for each biennium were 
subgrouped by sex. The results are shown In Table 3. 


table 3 

PERGEXTAGE GAIH IN HIP WIDTH OVER TO AWACQ^T 
01-ANNIIAL PEiaODS 


Age Interval 



25th Per^ 


75th fer- 


(years) 

H 

Mlnitoiun 

centlLo 

Uean 

centils 

Uaxlmum 




Mtiloa 




5 - 'f 

35 

7 

e 

9 

10 

12 

7-9 

35 

5 

6 

7 

8 

11 




Pamales 




5 - 7 

20 

6 

d 

9 

10 

13 

7-9 

20 

6 

7 

9 

10 

11 


Selected findings are; 

1. For males the percentage increase in hip width tends to 
be higher over the period 5 to 7 years than over the period 7 to 
9 years. The difference approximates 2 percent, and indicates 
a gradual decline in the growth rate with age. In the case of 
females the percentage Increase Vs almost as great between 7 
and 9 years as between 5 and 7 years, 

2. Over the period from 5 to 7 years^ the per cent age-gain 
distributions of males and females are not appreciably different. 
For the succeeding biennium there is a statistically significant 
sex difference (t = 3.7), females tending to register systemat¬ 
ically larger gains than males. 

3. During the two years fromS to 7, one-half of the subjects 
studied increased In hip width between 8 and 10 percent. The 
Increases of the other half fell equally between 6 and 8 percent 
and between 10 and 13 percent. During the years 7 to 9, 25 per¬ 
cent of the males increased 5 to 6 percent and 25 percent of 
the females 6 to 7 percent; 50 percent of the males increased 
6 to 8 percent and 50 percent of the females 7 to 10 percent; 
the remaining 25 percent each of males and females increased 
8 to 11 percent and 10 to 11 percent respectively*^ 

^Thege niateriais suggested inquiry intc? t/ie relationship be- 
tw^een an individuai* s percentage gain ovef the biennluffi 5 to 7 
and his percentage gain over the biennium 7 to 9. Efnploying the 
method of correiation, it was found: for f>oth sexes, n ~ •29- 
,0S; for males, t - >29 ^ ,10; and for r = .29 ,J4. 
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Reliitionsliips botween Size juui Increment 

LoacUne qunslions: Do Individuals who have broad hips at 
age 5 make large gains in hip wicitli over llie years 5 to 7, or 
vice versa? Whal Is the degree of ussocialion bolwcen hip 
width slatus at age 5 and increase in lilp wldtli between 5 and g? 

The hip width distribution for age5 was separated into three 
parts - the upper one-fourthj the middle one-half, and the lower 
one-fourth, Similar tlircc-segment subdivisions were made of 
llie 5 to 7 and 5 to 9 distributions for centlmelor gain In lup 
width, 

Tabulation was Ihen carried out to determine the frequency 
with which children in the highest quarter of the hip width dis¬ 
tribution at 5 years were in (a) the highest quarter, (b) the 
central hall, and (c) the lowest quarter of the distribution for 
gain in hip width from 5 to 7 years. Also determined was the 
mean gain between 5 and 7 for all subjects in the highest 
quarter of the distribution for age 5. In like manner analysis 
was extended succesi 3 ively to those in the midcUo half and in the 
lowest quarter of the hip width distribution at 5. Further, cor¬ 
responding series of frequencies and means wore obtained 
using, consecutively, the 5 to 9 year gains of those having (a) 
narrow, (b) medium and (c) wide hips at 5, The results are 
presented In Table 4, 


TAbt.B /. 

asrociatioh hip width «taivs at agb 5 rWiita and gain 

IN UIP WIDTH ri(D« 5 TO 7 I^flAflS AND FHOU 5 W rt:AHS 

o f 

Hi p mUt U Di-Htributio n itt 



IjOWOBb 

Can tral 

lllghoflt 

Gftln iM Hip Width 

Quartor 

Half 

QpBT tar 

5 - dlBlrtbiitiop 1 

% 



Highsnl Vuurbor 

13 

19 

43 

dBiitral Half 

33 

65 

50 

Lowoat Quarter 



7 


iOO 

100 

100 

Mean Gnin (ca>) 

1.5 

1.0 

1.7 

5-9 diBtributloni 

lllghdat Qutrtor 

13 

23 

43 

ConlX'ol Half 

40 

53 

43 

Loweeb Quarter 

J1 

-la 

14 


100 

100 

100 

Hean Gain (c»>) 

2-9 

3.2 

3.4 


170 



H. V. MEREDITH and LOIS J. CARL 


It v/lll be seen: 

1, Individuals having narrow hips at 5years (i.e., individuals 
in the lowest one-fourth of the age 5 distribution) made large, 
medium, and small gains between 5 and 7 years. A like finding 
accrues in the case of gains between 5 and 9 years for individ¬ 
uals with narrow hips at 5. Conversely, large, medium, and 
small gains from 5 to 7 and from 5 to 9 are found to occur 
among individuals having wide hips at 5. 

2, There is a slight tendency for 5-year-old children with 
narrow hips to gain less over the succeeding two to four years 
than those with wide hips. Specifically, the mean gains between 
5 and 7 for children in the lowest fourth, central half, and high¬ 
est fourth of the 5-year hip width distribution are 1.5 cm., 1,6 
cm., and 1.7 cm. respectively. Parallel mean gains over the 
period 5 to 9 years are 2.9 cm., 3.2 cm., and 3.4 cm, respec¬ 
tively. 

3, Of the subjects constituting the lowest one-fourth of the 
hip width distribution at 5 years, 54 percent made small gains 
between 5 and 7, 33 percent medium gains, and 13 percent large 
gains. The percentages registering small, medium, and large 
gains between 5 and 9 years are 47, 40 and 13. Of the subjects 
constituting the highest one-fourth of the hip width distribution 
at 5, 43 percent made large gains between 5 and 7, 50 percent 
medium gains, and 7 percent small gains. The percentages 
showing large, medium, and small gains between 5 and 9 years 
are 43, 43, and 14. 

The foregoing analyses lead to the generalization that there 
Is not a high degree of relationship between the magnitude of a 
chlld^s hip width at age 5 and the amount he gains in hip width 
during the succeeding two to four years. A sucdinct means of 
quantitatively expressing the relationship which does exist is 
available In the correlation coefficient. The product-moment 
method of correlation yields coefficients ^'s) of .36 t .08 for 
hip width at 5 with gain between 5 and 7 and of .31 t ,08 for hip 
width at 5 with gain between 5 and 9,*^ Wliile these coefficients 
denote some degree of positive association between size and 
gain they are clearly too low to serve as useful media for pre¬ 
dicting expected gain in an individual from a record of his size. 


^On males and females separately, the coefficients for size 
at 5 with from 5 to 7 were .48 - .09 ('maies^ W - 35) and 

.23 t ,14 (females, /V - 20). For size at 5 with f.ain from 5 to 
9 the corresponding coefficients were .50 ^ .09 and .10 t ,15. 



CHILD DEVELOPMENT 


SUMMARY 

The subjects were SSpliyslciiUy nornuilwhUt* childrendi>awr 
predomitiaiUly from the proteasloual and manuKcrial c.laaseti, 
Each subject was examluecl at seaiUuiuual intervals between 
the ages ol 5 and 9 years. At every exainination a highly de¬ 
pendable record for hip width (bl-lllncrlslal diameter) was ob¬ 
tained. The total data (55 Individuals measured at eacli of 9 
equally spaced ages) consisted of 495 hip width rccord.s, 

Findings are reported yiertalulng Ui five problems; the form 
or pattern of Individual hip width curves’, change with age In the 
hip width rank of the individual; normal variation In hip width 
increase per year; the rate of hip width growth for males and 
(cmales; and, the degree of association between slae of hips 
and amount of gain In hip width, 
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SKELETAL MATURING AS RELATED TO STRENGTH^ 


' HAROLD E, JONES 
University of California 

The aspects of muscular strength which can be measured 
by dynamometers (static dynamometric strength) are of special 
interest to the student of child development. These functions 
are significant not merely as an outcome of their relation to 
other physical abilities, and of their role In many kinds of motor 
performance, but also because strength is often an Important 
index to traits which, among boys in adolescence, occupy a 
high position in the hierarchy of social values (6). 

Strength measurements are also characterised by extremely 
wide Individual differences, and by an intense and prolonged 
spurt of growth during the puberal period, Table! and figure! 
show growth curves from age 11 to 17.5 for Gripping Strength 
(Right and Left), Pulling Strength and Thrusting Strength.^ The 

MLE 1 

MAMOWETRIC STREHG'm WEASUIIEMENTS, BY AGE (Boya) 


Bight Hand Left Hand Pull Thrust 



N**- 

Uean (Kg.)' 

S.D. 

Uean 

S.D, 

Mean 

8,0. 

Uean 

S.D, 

11.0 

65 

25.14 

4.09 

23-46 

3.93 

18,41 

3.71 

21.B6 

4-78 

U.5 

d7 

26.28 

3.89 

24.91 

3.63 

19.16 

4.31 

22.14 

5.00 

12.0 

93 

27.62 

3.71 

26-29 

3.69 

20,72 

4.42 

24.30 

5.26 

12.5 

90 

29.37 

4-42 

27.69 

4.06 

22.24 

5.42 

26.14 

5.56 

15.0 

92 

30.96 

4.60 

2d. 77 

4.58 

23.26 

6.26 

27.46 

6.22 

13.5 

92 

3309 

5-68 

31-50 

5.15 

25.69 

6-63 

30.49 

7.08 

U*o 

89 

36.33 

6.96 

33.82 

6.11 

26.79 

7.33 

32,51 

9.34 

14.5 

84 

39.55 

7.24 

37.06 

6.06 

31.28 

7-53 

35.75 

8,65 

15.0 

U 

43.40 

7.15 

40.43 

7,03 

34.71 

7.98 

39.61 

10,61 

15.5 

77 

46.62 

7.35 

43.61 

7-25 

38.82 

8.63 

^. 2.97 

10.53 

16.0 

76 

49.10 

7.G9 

45.65 

6-77 

43.10 

9.53 

47.70 

10,87 

I 6.5 

77 

51.74 

602 

48.73 

6.43 

45.02 

8.74 

52.45 

10,00 

17,0 

r7 

54.50 

7.06 

50 . 0 a 

7-03 

49.25 

' 9,17 

56.04 

10.40 

17.5 

62 

56.26 

7.25 

52.23 

6,94 

50.42 

9.30 

58.20 

iO.49 


“rhe class interval is 10.75 to 11.24 etc. 

**N is for the Xight Grip measurements. Approximately the same sample is in¬ 
volved in the other mcnaurementg, except tfiot at some two or three indjvitJ> 

vals who could be tested for one band could not (due lo minor injuries) be tested 
for the other hand, or on bi^manuai tests. 

^Thc iunterlBls included in this report are presented in greater 
detail in a volume now in press (7), 

^The instruments and procedures in measurement are described 
in (7), In the test of Pulling Strength the dynamometer is held 
at chest level and the two hands pull outward or away from the 
midJire of the body. In the test of Thrusting Strength the two 
hands push together in a compressing movement, 
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Figure 1. Average grov^th curves, for boys, in four lunclions, 

sample consists of boys from the Adolescent Growth Study (4, 5) 
at the University of California, a normal sampling of cases from 
the Oakland Public Schools. 

The curves in Figure 1 agree In showing an Inflection at age 
13. This Is, clearly, the age which marks the beginning of the 
puberal growth spurt In strength. It is well known, however, 
that puberty occurs at different ages in ditferent individuals. 
If the timing of the growth spurt is influenced by sexual matu¬ 
rity, It is probable that individual curves will diverge widely 
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Figure 2. Age changes in the coefficient of variation for strength. 
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from the average curves shown In Figure L 

Tlie effect of such rllvorgcnce sliould be seen, stallHtically, 
in measures of variability during the puberal period. Age 
changes in Lhc coefficient of variation for strength arc shown 
in Figure 2, Relative to the mean, the standard deviation 
declines from age 11 to 12; this is followed by an acceleration 
until a peak variability ia reached at 14 years. It may be as¬ 
sumed that the recession after 14 represents u return to more 
normal variability, as an Increasing majority of cases complete 
their growth spurt. The results reported here are similar to 
those previously found by Meredith (8) for Grip Strength. How¬ 
ever, the hypothesis that changes in relative variabilily are 
produced by variable rates of maturing requires for Us veri- 
fication longitudinal records rather than the cross-sectional 
data employed by Meredith. 

In the present sample, measurements of maturing are avail¬ 
able in terms of x-ray measurements^ of the hand and knee. In 
examining the effects of early and late maturing, average growth 
curves were prepared for boys classified in three groups as 
precocious, average, or retarded. The precocious and retarded 
are of course not a clinic sample; they represent approximately 

TAUhK 2 

ViVM smm FOR EARL^, AVERAGE AUD LATE 
maturing (Kt;,, Right Grip) 


Aye 

Ivarly 

Av. 

Late 

Hi 

16 

28 

16 

11.0 

27.1 

24.0 

22.7 

11.5 

29.3 

23-9 

25.2 

12.0 

29.3 

26.9 

26.0 

12.5 

31.3 

26.4 

27.0 

13.0 

33.3 

30.4 

28-1 

13.5 

37.6 

32.5 

30.0 

14.0 

AA-2 

34-3 

30.2 

14.5 

47.1 

36,6 

33-3 

15.0 

50.0 

43.0 

36.3 

15.5 

52,2 

47.6 

41-1 

16.0 

54.3 

49.0 

43-9 

16.5 

' 55.9 

50.9 

48.4 

17.0 

57.2 

53.5 

51.5 

17.5 

— 

55.6 

54-3 


2 

These were made by Dr, Nancy Bnylcy, ThemethocI is described 
in (1). 
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Age in Years 


• Fi^re 3. Growth curves for early-^ average, and late- 
maturing boys, classified on the basis of skeletal ages. 

the20percent at each extreme of a normal public school distri¬ 
bution. The “average^' group consists of approximately the 
middle third of the cases, whose skeletal ages between 14 and 
16 years coincided closely with the norms for boys of the same 
chronological ages. 

The results are shown in Table 2 and Figure 3. It is appar¬ 
ent that in choosing different maturity groups we have obtained 
different strength groups as well. The differences between the 
early and late groups are significant at the 1 percent level,^ 
The curves in Figure 3 are more or less parallel, with some 
divergence of the early- and late-maturing groups between the 
ages of 13 and 15, and with a later convergence which, however, 
fails to bring them together at the end of the series of measures. 


^At £i^e 11, t - 3»6 (with 30 d.f.). At age 14.5, the time of 
waximum difference, t = 9.2, S.D.s for the early and late groups 
are 3.5 and 3.2 respectively at age 11; 7.8 and 6.1 respectively 
at age 14.5. 
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tabu: 3 

MEAN STANDARD SCOREG FOR EARLY- AND LATE- 
MATUnlNC BOYS (Rl|iht Crip) 


Age 


Early 

LatiJ 


K: 

16 

16 

11.0 


55.2 


12.0 


55.1 

45.1 

13.0 


56.1 

440 

14.0 


61.7 

41-7 

15.0 


58.5 

40,7 

16.0 


57.4 

/J.4 

17.0 


53.9 

45*5 


Attention may be called to the fact that in this same sample 
of boys, the early-maturlngare also larger In physical size than 
the late»n\ftturtng, at alt ages from ll.*! Vo n.*? years. Exom 
the Harvard Growth Sludy^ Shuttleworth (9) has reported that 
early-maturing boys (classified in terms of age at maximum 
growth)are superior In size to late-maturing boys. The differ¬ 
ence in size Is apparent as early as six years, and Us main¬ 
tained to the terminal measurements at 18 years, 

It Is unfortunate that, as yet, our data on strength do not 
extend to age 20 and beyond. However, In view of the tendency 
for the early-maturing to include more Individuals of athletic 
{mesomorphic)build, and also In view of the tendency for earll- 
ness in maturlngtobe a factor In the development and mainten¬ 
ance of more athletic habits, it Is highly probable that some 
average difference would be found to remain at adult ages. 

The association of muscular strength and adolescent “status" 
Is well known (6). Because of this relationship, It seems desir¬ 
able to examine the growth of each maturity group In relation 

^Reference 2. See Fifliires 12-15, in this reference, tat flrowt/i 
corves of height, stem length, bi-ilinc diameter, and bi-acromial 
diameter. These growth curves, for early-, average, and late- 
maturing boys, are very similar in appearance to those for Right 
Grip, 
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Figure 4. Standard score curves (right grip) for early- and 
late-maturing boys. 

to the total group of boys of the same ages. Relative strength 
levels, and changes in these levels, are brought out more 
clearly when the strength scores in physical units are trans¬ 
formed into scale scores (relative to a group mean of 50, and a 
group S.D, of 10). This has been done in Table 3 and In Figure 
4, presenting scale scores for the two extreme groups at annual 
intervals; in these curves, a rising line indicates a growth rate 
more rapid than the average, a falling line indicates a deceler¬ 
ating growth rate, relative to the average of that age, 

The convex-concave form of curves for the early- and late- 
maturing cases provides a clear representation of contrasting 
growth patterns. As was shown In Figure 3, the early-maturing 
boys stand at all ages above the average.^ But here more 
distinctly than in Figure 3, we note (among the early-maturing) 
an upward trend in relative growth rate from 13 to 14 years, 
with a peak at 14. The late-maturing, on the other hand, show 
a decline, relative to the average between the ages of 12 and 15; 
this is followed by a growth spurt, with a return toward the 
average after 15. At the beginning, and again at the end of the 
adolescent period, the early- and late-maturing boys are sepa- 

fferenccs ir) Figures 3 anci 4 in the position of the “over- 
line between the eafly and late maturing are due to the fact 
that In Figure 3 the average is based on a ^^typical^* or ^Diiddie^' 
sample whereas in figure 4 the avera^le is the mean of the total 
^roi/p. 
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Dy about 1 S.D., but in the middle ol the period, when the 
■ have received the full benefit of their earlier growth 
s, the difference between the two g^roups becomes as 
s 2 S.D,,and can hardly fail to find representation in the 
related to strength. 

further study of growth curve relationships, eight cases 
1 extreme in the skeletal maturity classifications were 
id for comparison as to a number of other criteria of 
ng. These cases were a random selection of early- and 
aturing boys who had consecutive records from 11 to 16 
ar later. Figure 5 presents this compari^son in terms of 
s of incei^tion of the growth spurt in strength"^ and in a 
of physical measurements.® 

jeof inception'^ was determined from the Individual scale 
curves, which usually show a clearer definition of short- 
growth phases than is apparent in the average curves. In 
instances the growth pattern is poorly differentiated, or 
en disturbed to a confusing degree by such factors as 
al variations. A further limitation lies in the fact that 
asurements were taken only twice a year. Nevertheless, 
iTy- and late-maturing boys (selected solely on the basis 
irity assessments of skeletal x-rays) prove to be sharply 
ninated in the age of incidence of the growth spurt for 
th and for the various size measurements. If the growth 
had been more reliably determined (on the basis of more 
nt cumulative records) it is probable that each group 
show greater homogeneity in each variable, and that the 
oups would be even more distinct than now appears to be 
se. The most clear-cut, non-overlapping differentiation. 
:he growth spurts for height and weight, which are also 
aracteristics most reliably measured, Bi-acromial and 
c width, and chest circumference and depth are less re¬ 
determining the ^ro]vth spurt tor strengths independent ns- 
its were innde and nve raged for the four aspects of strength 
and Left Grip, Pull, Thrust), 

e/ii lcngth( the distance from prooiincnce of the tuber ischii 
ivn of the head) is a measure of the length of the trunk and 
obtained when the subject is sitting with his hack against 
ical measuring hoard, ills sfiinc being forced into rc lat ively 
al position hy bending the /crie-e.*^ so that the thigh is at n 
glc from the floor. Leg length was determined by subtract- 
em length from total height, 

-acrominl (shoulder) width and bi-iiiac (hip) width are 
ined by means o f s1iding calipers applied, respectively, to 
romiai points on the shoulders and the iliac crests on the 
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llabiy measured, and no doubt this accounts at least in part for 
the poorer separation of the groups with respect to IhOvSe vari¬ 
ables, 

In a study of the total sample of 93 boys from which these 
extreme groups were selected, Stolz (10) has shown lliat in the 
timing of growth spurts (the beginning of ''Phase 11^^ of the 
puberal cycle) a sequence can be recognized In which growth in 
leg length comes first, followed by bi-acramlal and bi“lilac 
width, stem length, and strength. Among both Lho early- and 
the late*-maturing, leg length clearly shows a growth spurt 
earlier than stem length or strength (among the individual 
records, this Is evident in 13 of the 16 cases). The lag in the 
growth of strength Is, however, more conspicuous among the 
early- than among the late^niaturing, The latter tends to be 
"as strong as he looks/' The former, at the age of 12 and 13, 
is not so strong as his height and weight would lead one to 
expect; nearly a year may elapse before functional efficiency, 
as manifested in strength, catches up with changes in size, 

It has previously been noted (9) that the early-maturing tend 
to have a more sharply defined growth pattern than the late- 
maturing, i.e., their growth rates are greater at the peak of 
growth, and their phase changes in growth tend to be more 
sudden and more distinct. U is not surprising that they are 
subject to more marked discrepancies in the growtli of different 
parts of the body, or In functional development (e.g, strength) 
as compared with the development of gross bodily structures, 

The late-maturing, growing over a longer period, and with 
more gradual changes, may more readily succeed In adapting 
the various aspects of growth to each other, and in maintaining 
balance or congruence in physical developmevU. Whore such Is 
the case, they escape some of the strains incident to early and 
rapid growth. This may not, however, compensate for the fact 
already noted that during several years in adolescence the late- 
maturing individual is so slow in realizing his physical potenti¬ 
alities that he tends to be handicapped in athletic competition 
and in status-relationships with others of the same age. 

In addition to the variables discussed above, Figure 5 pre¬ 
sents a comparison of the two groups of boys on four measures 
which are often used in assessing maturity, Tho first of these, 
"Postpubescence," is determined by the first appearance in the 
pubic region of terminal hair which is fully pigmented and which 
is marked by a wave or kink. Since the early studies of physi¬ 
ological age by Crampton (3), this criterion has been widely 
applied in classifying the physiological maturity of boys. Uis 
apparent, however, that it fails to define our two groups satis¬ 
factorily; two individuals who are by all other Indications late- 
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maturing^ fall amon^ the early-maturing in their pubic hair 
ratings. It is also apparent that the development of pubic hair is 
influenced by factors other than those directly concerned in the 
maturing of body size. Among the early-maturing in this 
sample, postpubescence comes later than the inception of pu¬ 
beral growth in, for example, height and weight; among the late- 
maturing, on the other hand, it tends to accompany or even to 
precede the growth spurt in these variables. The physiological 
basis of such differences remains to be demonstrated, but it Is 
apparent that factors associated with timing play an important 
role in the pattern of endocrine stimulation, as manifested In 
both (a) linear and ponderal growth and (b) the development of 
secondary sexual characteristics. 

The “Middle of Phase II'' is determined from assessments 
made by Stolz (10), based on the growth pattern for stem length 
and on accessory indications from the growth of the external 
genitals, For the total group of 93 boys, Phase II begins on the 
average at (approximately) 13 years, continuing to 16, with a 
middle point at 14.5. For the six early-maturing and seven 
late-maturing boys to whom this classification could be applied, 
the middle of Phase IT falls respectively at 13.3 and at 15.1 
years, and the two groups are well separated. 

If, instead of the Phase diagnosis (which requires experience 
in assessing related data), the classification is made merely In 
terms of the mid-point of the age period in which the most rapid 
growth occurs in stem length, we obtain the results shown under 
“Maximum Growth Age," (on the average 13,4 years in the 
early-maturing, 15.7 in the late-maturing), Shuttleworth (9) has 
applied the maximum growth age (MGA) technique to various 
physical dimensions, with considerable success in discrimin¬ 
ating groups of differing maturity. In the present sample, it is 
apparent that this criterion separates the early and late maturing 
into non-overlapping distributions, but each group is less homo¬ 
geneous than might be desired. Inspection of Figure 5 indicates 
that a greater homogeneity, within each of the contrasting 
groups, is obtained by the Phase Criterion, and also by the 
growth spurt criterion in strength. 

The final measure in this series, the chronological age at 
which a sUelctal age of 14.5 was attained, should be expected 
to yield a good separation of the groups, since it is a part,of 
the series of x-ray measurements on the basis of which the 
groups were originally segregated. In each group the Maximum 
Growth Age falls close to the time when a Skeletal Age of 14.5 
is attained, no matter what the chronological age may be. 

The inception of the adolescent growth spurt in strength 
occurs slightly earlier, at an average Skeletal Age of about 14. 
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The early-maturing are at this time 13 ycai-vS old, ou the aver¬ 
age. It was shown In Figure 1 that the Inflection In the strength 
growth curve for the total group occur.s at 13 years. We now 
see that this is due to the contribution of early-maturing Indi¬ 
viduals in the group, and docs not indicate that Iho average- 
maturing Individual begins to grow rapidly In slrcngth at this 
age. His inception point i.s more likely to be at 14, when his 
Skeletal Ago Is also 14. 


SUMMARY 

1. Average growth curves, from age 11 to ago 17.5 years, 
were presented for four aspects of static dynamometric strength. 
Average curves, for boys, were approximately linear from 11 
to 13 years, with an inflection to a more rapid rate of growth 
after 13. 

2. Clianges in homogeneity of the group, attributed to Indi¬ 
vidual differences In rate of maturing, were shown by increases 
in the coefficients of variation between the ages of 12 and 14, 
This was followed by a decrease, as an increasing majority of 
cases completed their growth spurt. 

3. The effects of differential maturing upon growth in 
strength wereexamlned by comparing the growth curves of boys 
classified (ou the basis of skeletal x-rays) as somewhat preco¬ 
cious, average or somewhat retarded, Tlie early-maturing 
were significantly stronger than the lato-malurlng at age 11; 
their superiority continued until the terminal mea.surements 
at 17.5. 

4. A comparison of the early- and lale-maturing groups in 
terms of standard scores Illustrated characteristic differences 
in relative growth patterns. The early-maturing showed an 
upward trend in relative growth rate from 13 to 14 years, 
followed by a decline. The late-maturing showed a lag, relative 
to the average, between the ages of 12 and 15, wUh a growth 
spurt after 15, 

5. In a more detailed comparison of early- andlate-malurlng 
boys, it was found that among the former (but not the latter) the 
age of inception of puberal growth was later for strengtii tlian 
for most physical measurements, It was inferred that the more 
gradual nature of physical growth in the late-maturing permits 
a closer synchronization with physical aspects. The early- 
maturing experience more rapid, and in some respects less well 
Integrated growth changes, but they often gain an early advantage 
in athletic competition and in associated prestige. 

6. When the inception of puberal growth In strength is re¬ 
lated to other criteria of maturity, it is found to occur at a 
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skeletal age of approximately 14 years (Todd). In both the 
early- and late-maturing it comes slightly after the first signs 
of postpubescence (Crampton), slightly before the middle of 
Phase 11 (Stolz), and about half a year before the maximum 
growth age in height (Shuttleworth). The discrimination of 
skeletally early- and late-maturing groups is clearest in the 
puberal spurts for strength, height and weiglit, and in the deter¬ 
minations of Phase II; It is least adequate in the assessments of 
postpubescence, suggesting a more limited validity of the latter 
measure in the determination of physiological age. 
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AN ANALYSIS OF FOOD CONSUMPTION AND PREFERENCES 
OF NURSERY SCHOOL GHILDREN^ 


MINA WOLF LAMB and BING-CHUNG LING 
Departments of Foods and Nutrition and of Child Development 
and Family Relations, Division of Home Economics 
Texas Technological College 

Introduction 

With conscription of young Americans for the armed forces 
of the United States came the realization that the youth of the 
country are not in prime physical condition. This fact does not 
harmonize with the great abundance and variety of food pro¬ 
duced in this country. 

Authorities attribute the sub-optimum physical condition of 
American youth in a large measure to inadequate diet, Inad¬ 
equate diet includes both the problem of the right kind and that 
of sufficient quantity of food. Much work is being devoted to 
determining what Americans are doing with their food supply; 
that is, what they are serving their families, what their likes 
and dislikes are, what the practices of handling foods in the 
home are, and similar problems, Additional investigations are 
being conducted on the effect of the food supply on the nutri¬ 
tional status of Americans; namely, what the concentration of 
nutrients in the blood stream is, what relationship exists be¬ 
tween the food intake and the nutritional status of the person, 
what criteria we have for measuring early signs of nutritional 
inadequacy, what other factors besides food intake affect the 
nutritional status and physical development of a person. 

That no adult can attain a higher state of physical fitness 
than his early developmental history permits Is an established 


•^T/iis invest ignt ion was niado possible through grants from the 
Research Fund of Texas Technological College, 

The study is a part of the comprehensive research entitled 
*^The psychophysical development of the preschool child,'* Three 
parts of this research have been published: (1) Lamb, V/. 
Basal metnbolisitt of eight tnir^^cry school children determined at 
three*month intervals, Am. J, Dis, Child, 70, 220-225, 1945. 
(2) Ling, B, C. The solving of problem*sxtuations by the pre¬ 
school chi id. J. Genet. Psychol. 68, 3*28, 1946. (3) Ling, 
n. C. The ^ichipfcfltion of the preschool child to st^indnrd basnl 
metabolism conditions. J. Genet. Psychol. 68, 29*44, 1946. 
Other parts are in prcpnrntion. When completed, the entire re¬ 
search will he published as a unit. 


107 

CHILD DEVELOPMENT, VoL 17, No. 4 (December, 1946) 



CHILD DEVELOPMENT 


fact. Physical handicaps developed from malnutrition in child¬ 
hood cannot be overcome completely but will show their effect 
atvarlous times duringadulthood. Furthermore, health records 
of adults show that their .sub-oplimum physical condition is not 
the result of their immediate practices but rallicr of (he ac¬ 
cumulation of long-time abuses, Tlio poor teeth, imperfect eye 
sight, and prevalence of vntccUous conditions recorded in the 
examinations of conscrtptce.s arc not the rosull of dietary and 
healtli practices of ll>e previous month, but can bo allrlbuled to 
Inadequate dietaries and lioaLth habits of clilldliood. One must, 
therefore, understand llie nulrILional practices of the child in 
order to understand better the physical slate of the adult and 
the probable causes for deviations from the oi)limum. 

Purpose 

The following sludy is an altompt lo gain insight into the 
nutritional practices ol the child by analyzing his food consump¬ 
tion and preferences. It l,s flvefold in it.s ])urposo, 

1. To determine the food consumption and nutrient intake of 
normal nursery school children. 

2. To determine the adequacy of these intakes by compar¬ 
ison with accepted dietary stand;ivds for these subjects. 

3. To study the food preference.s of those suhjcct.s by ana¬ 
lyzing their affective concomUant during food Inlakc. 

4. To study the influences of the food preferences on the 
adequacy of their diet, 

5. To observe any relatloiuslilp between the food consump¬ 
tion and the results of pediatric and dental examinations made 
on these subjects. 


Experimental Procedure 

The subjects were 8 children, 5 boys and 3 girls, from the 
Nursery Scliool of the Department of Child Development in the 
Division of Home Economics of Texas Technological College. 
They were selected at random from applications for admittance 
to the Nursery School. Their ages ranged from 2 years, 2 
months to 3 years, 7 months. They were normal healthy chil¬ 
dren from homes varied In living slandards, yet limited to the 
so-called middle class of citizenry, 

The mothers and nurses of the .subjects were informed in 
advance of the plans of the study and instructed In the recom¬ 
mended procedure for keeping records in order to insure 
uniformity of data and whole-hearted cooperation. Standard 
equipment accurate to a fourth of a teaspoon was furnished to 


108 



M. LAMB and B. LING 


measure the food consumed by the subjects both at home and in 
the Nursery School, No control was exercised over the menus 
used in the feeding of each subject. 

Daily records, both of food consumed and of affective con¬ 
comitant during the food intake, were kept for one week at 3- 
month intervals starting October 7,1942 and endlngOctober 20, 
1943, The food-intake records Include the amounts of food con¬ 
sumed as well as the ingredients used in the preparation of 
'^made-dishes.The affective concomitant data classify the 
emotional responses of the subjects to each dish Into the follow¬ 
ing 5 categories: 

1. VP = very pleasant, when the child expressed his hearty 
approval of the dish by exclamations of joy upon seeing and 
tasting it, by consuming the content with alacrity, and often by 
asking for a second serving. 

2. P = pleasant, when the child consumed the dish cheerfully 
and in good time. Sometimes the process was accompanied by 
such remarks of approval as 'T like thls/^ or “Tt^s goodl'^ 

3. N =: neutral, when the child ingested the food upon request. 
He showed neither signs of relish nor those of protest. He was 
matter-of-fact in the process, 

4. U ?= unpleasant, when the child consumed the food only 
under protest, Often he dawdled and refused to empty the dish. 
Such utterances as '^1 don't like thls.'^ or am full,*^ were 
common. 

5. VU = very unpleasant, when the child refused completely 
to taste the food. If urged, he tended to show strong emotional 
outbursts. If left alone, he might sit by the hour before the dish 
without attempting to consume it. 

In this connection it is important to note that the subjects did 
not have before them a whole array of dishes from which to 
choose during any meal. What they were to eat was prescribed 
by their mothers or nurses while at home and by teachers and 
cook while at the Nursery School. However, they were free to 
express their preference fora given dish by their affective con¬ 
comitant during the consumption of that dish. It may also be 
well to point out here, by way of emphasis, that the assignment 
of any of the 5 types of affective concomitant to a given reaction 
to a specific dish was based upon the total behavior pattern of 
the subject. 

At home the mother or the nurse of the subject served as 
observer and recorder. In the Nursery School one of the exper¬ 
imenters took charge of affective concomitant records for all 

rnnrJe- e/i shas is rne/int all those dishes prepared by a 
combination of various foods not sped f ied in standard recipes. 
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subjects, while student assistants, under carelul su])GrvUsion of 
the other experimenter, measured as well recorded the food 
consumed. Both types of records were checked for their spec¬ 
ificity and accuracy at the close of each experimental week. 

Occasionally record taking for a subject luul to be postponed 
for a few days because lie was ill or out of town. At the com¬ 
pletion of the third experimental week Cu>sos TV and VTII left 
town, while the mother ol Case 11 disconlinuod her participation 
in the project because she found the task too tedious. Thus, 3 
subjects had only 3 weekly lood consumption and affective con¬ 
comitant records, whereas 5 completed the study with 5 records 
each. 

Heights and weights of the subjects were recorded to the 
nearest tenth of an inch and of a pound^ respectively for each 
experimental week. Dental and pediatric examinations were 
made by experts in those professions^ in November, 1942, 
April, 1943, and January, 1944. These records wore kept In 
order to ascertain the well-being of each subject throughout 
the entire study. 


Treatment of Data 
1. Food consumption records 

Data on the amounts of food consumed by each subject were 
compiled for each weekly period, and the nutritive value was 
calculated according to average compositions given by Taylor 
(1). The nutritive value of ^'made-dishes” not given by Taylor 
was computed on the basis of percentages of the ingrodlGiits in 
the dish. No consideration was given to the influence of the 
area of the country on the amounts of nutrients in foodvS or on 
practices of preparation. 

The average weekly food intake of the subjects was obtained 
by classifying the foods into 11 groups^ and by compiling the 
weights of foods In each class for each of the 5 experimental 
weeks. All 5 of the weekly food-group intake records were 

o 

Those tnensurements wero. conver t<}(l Lo cont iinctars iinriki iofirnfns 
respectively. 

‘^Dr. G. C. Turner» orthodontist, nndDr. ,1/. C. Overton, hc/ni 
pcdlMriclan of Lubbock Qcncrnl Ifosvitnl, wore kind orioitf\h to 
examine the subjectfs nt tfic intorvnis spocifiot/ by thn oxpori^ 
menterfl!. 

^These roups arc those used in the weekly Fnniily Food Finns 
ns pubilshed by the V, S. Dept. A^ric. AWT-fS, 1943. 
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averaged for each subject for the experimental year. 

II. Affective concomitant records 

Data on the aflective concomitant of the subjects during the 
food intake were analyzed first on the basis of preference and 
then on tlie basis of learning. To attain the former objective 
all the dishes consumed by the subjects were classified Into 13 
major divisions; namely, (1) meats, (2) fish, (3) fowl, (4) eggs, 
(5) dairy products, (6) vegetables, (7) fruits, (8) cereal products, 
(9) food combinations, (10) custards, puddings, and gelatin des¬ 
serts, (11) concentrated sweets, (12) pharmaceutics, and (13) 
miscellaneous food items. Each of these major divisions was 
then further divided into subdivisions, groups, subgroups, and 
units, Every food item within the same unit was analyzed ac¬ 
cording to the methods employed in the preparation and the 
ways of serving It. At every step of the classification the affec¬ 
tive responses of each subject were compared among them¬ 
selves, as well as with those of the other subjects, in order to 
ascertain both individual and groupreactions to food in general, 
to a specific class of food, to a specific food item, to a specific 
dish, and to a specific way of serving that dish. 

To analyze the learning process involved in the food prefer¬ 
ence of the subjects the affective concomitant data were com¬ 
piled for the group for each of the 5 experimental weeks. Then 
a.U the food consumed by each suhiect during each week was 
treated, first as a unit, later under the 13 major food divisions^ 
Finally, the affective response of each subject to any dish which 
had appeared more than once in his weekly menus over two or 
more experimental weeks was analyzed In order^to determine 
different types of learning involved. 

Tn order to compare the relative acceptability of two or more 
dishes, food items, or divisions to a given subject or to the 
entire experimental group, two very simple methods of com¬ 
putation were devised. The first was called the percentage of 
frequency method. In It the number of times in which a parti¬ 
cular dish (or food division) was judged very pleasant, pleasant, 
neutral, unpleasant, or very unpleasant was divided by the 
total number of times in which that particular dish (or food 
division) was served to the subject (or the experimental group). 
The result thus obtained was then compared with that of another 
dish (or food division) similarly treated. 

The second method was referred to as the rank score method. 
It consisted of 4 steps: 

Step 1. Assuming that the degree of affection between any 
two members of the 5 types of affective concomitant was equal, 
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numerical values were assigned ns follows: 

VP = 1 
P = 2 
3 

U = 4 
VU 5 

Step 2. Each of the numbers obtained in Step 1 was multi¬ 
plied by the frequency With which a given dish (food item or 
division) was judged very pleasant, pleasant, neutral, unpleas¬ 
ant, or very unpleasant. 

Step 3. Ail the products obtained In Stop 2 were added. 

Step 4, The sum just obtained was divided by the total fre¬ 
quency with which the dish (or food division) In question ap¬ 
peared In the dietary of a given subject (or of the entire exper¬ 
imental group). The quotient was the rank score for that food 
for the subject or subjects under conslderutlon. 

A rank score obtained by the aliovc method of computation 
does not only indicate the relative acccptabUUy o£ one food as 
compared with another,but it also glve.s an accurate estimation 
of Its absolute acceptability. For In.stance.a rank score of 1,20 
means thattlie food In question is judged not only as mucli more 
acceptable than another food having a rank score of 3.50, bulls, 
on the whole, very pleasant to the subject or subjects concerned. 

ni. Physical alatus records 

From the data on the lieights and weights of each subject 
throughout the experimental period the normalcy of his weight 
for his height and age, according lo the standard developed by 
Woodbury (2) was determined, For children, normalcy of weight 
means their weight coming within plu.s or minus 10 to 15 per¬ 
cent of the average weight lor his height and age. The dental 
and pediatric examination records were analyzed and those 
parts related to the nutritional status of the subject correlated 
qualitatively with the results on food consumption and prefer¬ 
ences. 


Results 

T. Food consumption 

A. Gonsum ptton of Individual nutrients 

A study of the average dally nutrient Intake of the subjects 
recorded in Table 1 brings out the following Impressive facts: 
1. Large quantities of vitamins and mineral elements are 
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AVri'AGK WIl-Y CONEUMPTIOri OF JflJTHIFffTS AS CALCULATFO 
FhOM OUT V/fFK'S DltTAKY TAKFJf FOR A YEAR AT T^Pfl!:-^'OI^TIl INTERVALS 
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given in tlie form of conccnlralcs. Case VTII roqui]"Od calcium 
waters because of liis allergy Lo milk but the other cases were 
given pharmaceutics often for no particular reason. Further¬ 
more, these concentrated nutrlont.s were given at nn particular 
month nor consistently tlirouphoul the year, 

2, The average daily nutrient intake of the .subjecLs for the 
entire experimental year wa.s adequate except for slight defi¬ 
ciencies o( caiclum for Cases III aiul V and of iron fur Cases I 
and V. 

3, The nutrient intake for nn Individual .subject was rntlier 
uniform from one experimental week lo another throughout the 
year. Marked fluctuations were caused by the Intake of phar¬ 
maceutics, Small deficiencies of a nutrient for only one exper¬ 
imental week are not significant a.s In calcium for Case IV. 

B. Consumption of food gromns 

The data on the weekly food consumption of tlio subjects 
presented In Table 2 show that: 

1. These subjects con.sumcd coniFaratively small amounts 
of food. 

2. Milk and milk product consumption in no case met the 
liberal dally allowance of one quart per child, allhough the sub¬ 
jects, with the exception of Cases IV and VHI, »mt the standard, 
(Case Vin was allergic to milk.) 

3. The conaumpUon of potatoes fluctuates greatly tor mosV 
cases and Is below standard for 6 of the B .subjects. 

4. Citrus fruit and tomato consumption Is adequate for each 
case, giving an average consumption for all subjects well above 
the standard, 

5. The greatest deficiency in food Intake exists tor green 
and yellow vegetables, with no subject consuming even as much 
as 50 percent of the standard. The average consumption of the 
subjects as a group for green and yellow vegetables was as low 
as 23 percent, 

6. Only 2 of the 8 subjects consumed adequate amounts of 
other vegetables and fruits. The deficiency for the group was 
not as drastic as that for green and yellow vegetables. 

7. The consumption of all kinds of meat was adequate’ tor 
all subjects and more than 100 percent above tlic .standard for 
Cases HI and Vlll, 

8. The total amount of cereal products consumed by the 
subjects was adequate In most cases, 

9. The amount of fat consumption as recorded was some¬ 
what low, but this is not significant as the record does not in¬ 
clude fats used In cooking, 

10. The consumption of sugar products as recorded was ade- 
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quate. However, the amount actually consumed was probably 
much greater, because the quantity recorded represents only 
the sugar and sugar products eaten as such and not those used 
In food preparation. 

11. Only Case VIll consumed an adequate number of eggs, 
whereas 4 cases consumed 50 percent or less of the standard. 
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m 

55.10/ 

91 

30.95/ 

253 

86.05/ 

31 

10.54/ 

3 

1.02/ 

1 1 

2-36/ 

10 

3-40/ 

IV 

m 

15f^ 

25.7)- 

205 

33. HP/ 

361 

59.67- 

171 

20. 26/ 

64 

10.56- 

9 

1.49- 

73 

12.07- 

V 

455 

107 

23.52- 

294 

64.62- 

401 

88.13/ 

44 

9.67/ 

7 

1.54- 

3 

0.66- 

10 

2.?41- 

VI 

507 

220 

43J1/ 

159 

31.36/ 

379 

74.75/ 

03 

16,37/ 

32 

6,31/ 

13 

2,56/ 

45 

0.06- 

VII 

534 

156 

29,21/ 

215 

51.50- 

431 

00,71/ 

05 

15.92- 

13 

2. 43/ 

5 

0.94- 

10 

3.37/ 

VlII 

342 

<570] 

210 

61,40/ 

95 

27.70- 

305 

09.18/ 

24 

7.02- 

7 

2,05- 

6 

1.75/ 

13 

3.00/ 




42.85/ 


39.36/ 


82.73/ 


U.76- 


3 - 60 / 


1.35- 


5.93/ 



37.55- 


32.62 


85-33- 


10.98- 


2,?l, 


1.22- 


3.60 

•ft frequency 
















■^Wunbiirs vlLhln Llie p&rcBlheDCfl hRVo Iccn cotiduLc-cI Lo mako Lhe lolol frequencies of Capea 
III mW VIIII ^ho hnri only lliroo wcokly food rodcnls InaLond of five, coriporallc 
LQ Lhono of the olher cnann. 


TI. Affective concomitant 

A. Analysis on the basis of preference 

1. Table 3 gives a comprehensive picture of the affective 
concomitant of each subject as well as of the group as a v/hole 
during the food intake. Several general trends are clearly in- 
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dicatcd: 

a. With all the subjectH pleasiint iiffc^cLlvo rc.sponsGs 
(VP + P) preclominiUe over neutral and unpleasant responses 
combined (N i- U + VU). 

b. With 50 percent of the subjects pleasant affective 
concomitant is more prevalent than very pleasant. With the 
remaining 50 percent the reverse is true, 

c. Tho entire group gives more lunitra I responses than 
unpleasant and very unpleasiinl responses combined. 

cl. With one exception very unplcjasant affective concom¬ 
itant is less frequent than unpleasant affective concomilant In 
all the subjects. 

It would seem from the above facts that food consumption 
was a pleasurable occupation to the .subjects. 


TABLE K 

KTFmm LOKCOHITMrr EVPIMO FD.ip INTJ^^F 
ANALYSIS 0*/ TJIF BASCfl OF i>f'rnHTW 
HAJOP FOOD DlVl^^ro:^o 


Major Food 
DlvUloofl 

Conlral 

TordcocUe 

VP 

P 

VP / P 

M 

U 

VO 

U / VU 





T' 

i 

i 

i 

% 

J 

k 

Heals 

Moan 

60.0U/ 

30. W/ 

90.09/ 

6.63- 

2.07/ 

1.21 

3.je/ 



Median 

67.12 

25.42 

96.46 

2.19- 

0 

0 

1.35 


Flah 

HDan 

62,50 

37.50 

100,00 

0 

0 

0 

0 



Kedltn 

75.00 

25.00 

100.00 

0 

0 

0 

0 

C 

Fowl 

Kean 

75,00 

21.43- 

96.43- 

3.57/ 

0 

0 

0 



Median 

100.00 

0 

100.00 

0 

0 

0 

0 

D 

Eggs 

Moan 

40,07^ 

34.72/ 

82.79/ 

8.22- 

7.52 

1.47 

8.99/ 



Median 

30,20 

33.03 

89.15 

7.28- 

2.09- 

0 

2.W- 

1 

Dairy producte 

Kean 

46,08- 

42.06- 

88.11 

10.94/ 

0.52- 

0.41 

0.93' 



M«Uwi 

35.96- 

39.55 

02>O2- 

7.29 

0 

0 

0.40 

F 

VeselablBB 

Mean 

27.30- 

43.01- 

70.30/ 

16.68- 

9.51- 

3.51/ 

13.92 



Median 

22.93 

44.26- 

76,67- 

15.96' 

5.26 

3.10 

8.68- 

Q 

FruUe 

Kcin 

46.66/ 

'37.80/ 

84.47- 

\2.W \ 

2-71 

0.70 

3.41 



Median 

47.98- 

35.30 

80.PO- 

11,03- 

2.03 

0 

2.60 

H 

Cereal produclfl 

Mean 

41.B9- 

38.82/ 

80.71- 

16.27 

2.22/ 

O.fiO 

3.02/ 



Median 

35.06- 

35.42- 

62, 18- 

15.64 

1.62 

1.02 

2.01 

1 


Mean 

/.6.19- 

37.15 

63.34- 

11.95- 

2.68/ 

2.24- 

4.92- 


conbinallona 

Median 

44.03- 

34.69 

82.61- 

12.90-^ 1 

1.67- 

0 

3,39 

J 

CufllardB, 

Kean 

50.22- 

43. bo- 

94,01/ 

5.'J9- 

0 

0 

0 


puddlnes and 

Median 

52.78 

36.93 

98.39- 

1.62- 

0 

0 

0 


golnlln deaeeria 









r; 

CoaceulyaLed 

Moan 

70.78- 

25.65 

96.43- 

3.57/ 

0 

0 

0 


aweolfi 

Median 

100.00 

0 

100,00 

0 

0 

0 

0 

i 

PhartnoguLlca 

Mean 

14.76- 

69.32 

04,09 

6v82 

9.cn 

Q 

9.09 



Median 

14.78- 

69.32 

84.09 

6.82 

9.09 

0 . 

9.09 

H 

HLecellfneoue 

Mean 

56.59 

41.90- 

98.49- 

0 

1.52- 

0 

1 . 52 - 


food lUws 

Median 

50. DO 

50,00 

100. DO 

D 

0 

0 

0 
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2. Table 4 shows the affective concomitant of the subjects 
for each of the thirteen major food divisions. From the figures 
the following facts may be derived: 

a. Fish was unanimously and exceedingly well liked. 
With the exception of one isolated response, concentrated 
sweets, and miscellaneous items (e.g., beverages, gravies, 
pickles, and sauces) were also very well liked. 

b. Fowl, moats, dairy products, and custards, puddings, 
and gelatin desserts were well liked. 

c. Eggs, fruits, food combinations (e.g., salads, sand¬ 
wiches, and soups) and pharmaceutics (e.g., cod liver oil, vita¬ 
min tablets, and calcium wafers) were liked. 

cl. Cereal products were somewhat less enthusiastically 
received, 

e. Vegetables were definitely the least preferred of all 
the major food divisions, 

3. A more detailed examination of each of the units and 
sub-units composing the 13 major food divisions revealed a 
multitude of interesting facts of which only the most salient 
will be included. 

a. Meats 

(1) Pork and beef were the two kinds of meat most 
frequently included in the children's menus, All the subjects, 
except Case VTl, preferred pork to beef, although both kinds of 
meat were well liked. (The rank scores for pork and beef for 
the entire experimental group are 1.38+and 1,71+respectively.)® 

(2) In the case of pork, bacon and ham vied with each 
other for popularity. Tho subjects were evenly divided in their 
preference for one or the other. On the whole, ham (rank score: 
1,17+) was somewhat more popular than bacon (rank score; 
1.35-), Fresh pork was definitely not as well liked as cured 
pork. 

(3) With beef, major cuts.(rank score: 1,60+) were 
preferred to sundry cuts (rank score: 2.03+) by all the subjects 
except Case V. 

(4) Among major cuts the order of preference was: 
(1) steak (rank score; 1.19-),(2) meat loaf (rank score: 1.41+), 
(3) roast (rank score; 1,59-). 

(5) In rbgard to the ways of preparing beef, that 
cooked with vegetables (rank score: 1.00) was preferred to that 
cooked by itself (rank score: 1.33+). 

b. Fish 

From the very limited data available it is very ap¬ 
parent that salmon (rank score: 1.00), trout (rank score: 1.00), 

^Vnlesa otfiGnvisc stated, nil the rnnk scores nre for the en- 
fire experimenffii /froup. 
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and halibut (rank score: 1.40), were all very popular, whether 
fresh or canned, whether fried, baked, or boiled. These were 
the only kinds of fish served svifttrAenUy freqncntVy to jnsUfy 
statistical treatment. 

c. Fowl 

The only kind of fowl .served was chicken. Four 
methods of preparation were used. In the de-scendliiR order of 
popularity they were (1) broiling (rank score: 1.00), (2) baking 
(rank score; 1.88-), (3) frying (rank score; 2,00), and (4) 
roasting (rank score; 3.00). 

d. Eggs 

The only kind used was chicken egg.s. Among the 
various methods of preparation the coninionesl were deviling, 
scrambling, and .soft-boiling. Sofl-bollcd eggs were the most 
popular (rank score: 1.64+); scrambled eggs ranked second 
(rank score: 1.77-); deviled eggs were the lo.ast preferred 
(rank score; 1.91+). 

e. Dairy nroducLs 

(1) Dairy producLs were divided Into 3 subdlvUslons: 
(1) fluid milk, (2) frozen milk producLs, and (3) chee.se, Of 
these,frozen milk products were Ihe mo.sl (mpular (rank score; 

cheese ranked a close second (rank score: 1.20)*, fluid 
milk was the least preferred (rank score: 1,91-). 

(2) Between flavored and unflavorcd fluid milk the 
former was unanlmou.sly preferred, (Therank scores arc 1,77- 
and 2.02+ respectively,) 

f. Vegetables 

(1) With the exception of Case III, who showed a 
slight preference tor green and yellow vegetables to other 
vegetables, all the subject.s preferred other vegetables (rank 
score: 2.04-) lo green and yellow vegetables (rank score: 2.44-). 
With Cases VII and VITI the preference was marked; with Cases 
IV and VI It was almost overwhelming; with Cases I, II, and V 
It was mild but present. 

(2) The green and yellow vegetables were subdivided 
Into fruits,leaves, roots, seeds, and stems. Among them seeds 
(rank score: 2.18-) were most popular, Fruits (rank score: 
2,21+) ranked second In the order of preference, Hoots (rank 
score: 2,20-) and stems (rank score: 2,38+) occupied the third 
and fourth places respectively. Lcavc.s (rank .score: 2,81-) 
were the least preferred of all. Individual differences In the 
order and degree of preference for these five group,s of green 
and yellow vegetables were very marked. 

(3) The other vegetables were subdivided into fruits, 
roots, seeds, stems, and stem tubers. Among them fruits and 
stem tubers shared the first place In popularity (rank score 
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for both: 1.97-). Roots (rank score: 2.09-) and seods (rank 
score: 2.20) ranked third and fourth respectively in the order 
of preference. Stems (rank score: 2.62-) were the least liked 
of all. Individual differences in the order and degree of pref¬ 
erence for these five varieties of other vegetables were very 
marked. 

(4) There were 5 methods commonly used in the 
preparation of white potatoes. Among them baking (rank score: 
1.60-) was the most popular, with ricing (rank score: 1.69-) 
a close second. Bolling (rank score: 1.77-) ranked third, 
while mashing (rank score: 2.10-) and creaming (rank score: 
2.26-I-) occupied the fourth and fifth places respectively. As a 
group the subjects liked white potatoes, although marked tn- 
dividual differences in the order and degree of preference for 
these five methods of preparation were present- 

(5) Raw tomatoes, tomato juice, and broiled fresh 
tomatoes were the 3 types of tomato dishes most frequently 
served to the subjects. Of these, raw tomatoes were the most 
popular (rank score: 1,79 h). Tomato juice ranked a close 
second (rank score: 1.96+). Broiled fresh tomatoes were not 
so well liked ( rank score: 2.27+). 

g. Fruits 

(1) Cases 1, 11, III, and Vll preferred citrus to non- 
cUrus fruits. Cases IV, V, VI, and VIII showed their preference 
in the opposite direction. The groupas a whole liked non-citrus 
fruits (rank score: 1,68-) somewhat better than citrus fruits 
(rank score: 1.84+). 

(2) Grapefruit and oranges were the only citrus 
fruits served. All the subjects preferred oranges (rank score: 
1.77-) to grapefruit (rank score: 2,22+). 

(3) Of the non-citrus fruits Included in the subjects' 
menus, the most frequently used,listed in the descending order 
of preference, were: (1) grapes, Including raisins (rank score: 
1.32-), (2) bananas (rank score: 1.47-), (3) peaches (rank 
score: 1.49+), (4) apples (rank score: 1.63-), (5) pineapples 
(rank score; 1.78-), (6) apricots (rank score: 1.92,-),and (7) 
plums, Including prunes, (rarik score: 2.37-). 

h. Cereal products 

(1) With the exception of Case III, all the subjects 
preferred refined (rank score:* L68-) to whole-grain cereal 
products (rank score: 2.12+), 

(2) Of refined cereal products the 4 categories most 
frequently Included in the subjects' menus, arranged In the 
descending order of popularity, were: (1) cakes (rank score: 
1.26+), (2) cookies (rank score: 1.35-), (3) cereals (rank score: 
1.73+), and (4) breads (rank score: 1.B5-). 
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(3) Of ref\ncd broadis, quick bvouds ^vcrK the moat 
popular (rank score; I *63-); crackers ranked second (rank 
score: 1,70-); yeast breads were the least preferred of all 
(rank score: 1,86-), Considerinf^ the closeness of llieso rank 
scores^ it is apparent that there was little difference in popular¬ 
ity among the throe types ol rellncd breads, 

(4) Of refined cereals the group showed a slight pre¬ 
ference for ready-to-oat (rank .score: 1.55-) to cooked cereals 
(rank score: 1.C1+). 

(5) Whole-grain cereal products wore divided Into 3 
categories: (1) bread^s, (2) cereals, and (3) cookies. Only one 
subject, Case I, was served cookies, and she preferred them to 
both breads and cereals. In regard to the last two varieties of 
whole-grain cereal products Cases TV, VL Vll, and VHI pre¬ 
ferred breads to cereals, while Cases 1, II, III, and V preferred 
cereals to breads. These preferences wore mlldVjul neverthe¬ 
less consistent. To the group as u whole, breads (rank score: 
2.05+) were more acceptable than cereals (rank score: 2.31+). 

(6) Whole-grain breads were composed of 3 sub¬ 
groups: (1) crackers, [2) quick breads, and (3) yoasl breads. 
Of these, quick breads (rank score: 1.10} were decidedly most 
popular; yeast breads (rank score: 2.17-) ranked second; 
crackers (rank score: 2,68) were least liked, 

(7) Of whole‘’graln cereals the subjects preferred 
ready-to-eat (rank score: 2,05+) lo cooked (rank score; 2,52-} 
varieties, 

U F^od combinations 

Four groups of food constituted this ninth major food 
division, Tn the descending order of preference they were; (1) 
sandwiches (rank score: 1,53-), (2) soups (rank score: 1.65-), 

(3) other food combinations such as stews^ casseroles, cro¬ 
quettes, hash, succotash, and soufflds (rank score; h91-), and 

(4) salads (rank score: 1,95), 

1* Custards. jiuddingSv and gelatin desserts 

Of the 3 food groups composing this tenth major food 
division, puddings were the most popular (rank score: 1.53-). 
Gelatin desserts ranked second (rank score: 1,61-). Custards 
were a very close third (rank score: 1.64-). All these three 
groups of food were pleasantly received, 

k, Cmicentrated sweets 

Concentrated gweeLs wore of two subcU vi si ons; 
namely, candies and other sweets such as Jams, jellies, pre¬ 
serves, and honey. The former (rank score: 1,26+) was pre¬ 
ferred to the latter (rank score: 1,50). 

L Pharmaceutieg^ 

Oi the 0 children parllclpaUng In Uie present study, 
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Case I alone consumed a sufficient amount and variety of phar¬ 
maceutics in undis^isedforms to warrantstatistical treatment 
of her results. Consequently, the data for this fooddivision will 
not be discussed in detail In this report, 
m. Miscellaneous 

Beverages, gravies, sauces, and pickles were the 4 
subdivisions composing the last major food division. In the 
order of decreasing popularity they were: (1) pickles {rank 
score: 1.00), (2) sauces (rank score: 1.17-), (3) beverages 
(rank score: 1.50), and (4) gravies (rank score: 2.00). 

B. Analysis on the basis of learning "^ 

1. Comnarlsouof affective concomitant during the 5 e^per - 
Imental weeks 

Table 5 presents the affective concomitant of the experi¬ 
mental group during the food Intake in each of the 5 experi¬ 
mental weeks. It gives both the percentage of frequency for each 
type of affective concomitant and theranlc score fof* the affective 
reaction of the group for the period. By comparing the corres¬ 
ponding figures in these five successive and uniformly spaced 
experimental weeks, one is able to derive an accurate picture of 

TABLK 5 

At'^FCTivi rojrowiTANr rurrNf: mi) intakf 

AriAl.YriG ON TIIF, DAilia OF IJAnfJIKG 

coHFAiitroii OF AFrt'CTivF mvmun nuntrJc fivf fxferimfhtal vffks 


Fxperl- 

mcnlnl 

week 

ToLdI 

frr- 

quonejf 

VP 

P 

N 

U 

VU 

Pnnk 

score 



F 

5f 

T 

% 

F 

t 

F 

% 

F ^ 


I 

8i7 

(551)* 

425 0.36- 

(2i'3) UO . tJ /) 

3U 

(23')) 

36.64- 

(43,36-) 

65 

(46) 

7, 50; 

(8.35-) 

4? 4.90/ 

(36) (6.53/) 

13 1.52- ' 

(7) (1.27/) 

1.73- 

(1.B5-) 

TI 

a‘}5 

(580) 

360 

(178) 

40. ?iV 
(30.63-) 

370 41.30 

(263) (48.73/) 

112 12.51/ 

(81) (13,77-) 

35 3.91/ 

(77) (4.66-) 

16 2.01/ 
(11) (1.90-) 

1.116/ 

(1.98/) 

ni 

339 

W )) 

377 

(15B) 

44.93/ 

(31.04/) 

3U 

(218) 

37.07- 

(42.63-) 

IIB 

(104) 

14.06/ 

(20,4.V) 

21 

(19) 

2.50/ 

(3.93/) 

12 1.43/ 

(10) (1.96/) 

1.76/ 

(2.03-) 

IV 

m 

115 

23.76/ 

235 

46.55/ 

100 

20,66/ 

31 

6.40/ 

3 0.6?- 

2.1?- 

V 

529 

140 

26.47- 

250 

47.26- 

U5 

21.74- 

23 

4.35- 

1 0.10- 

2.05- 

1 


"Hur^Ueru wlUiin Iho pDifiithfoin i’pj>ri'n€nL the nuonllLlvc drila of Uic oKpprimenUl firoup 
from whLcKCnonn IF, HI nnil VIH, 1^)10 liml only Lliror ncokly food rocoids inBlecd of 
flvt’, hftvo brofi cxcluilnd. 

the rjuj^nt i t nt ivn rc.suits presented in this part of the 
study have boon comnittcd both with and without the inclusion of 
the data from Cases fZ, III, and VZZZ. who had only three weekly 
food records instead of five. 
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the general trends of change In affeclivc concomlliinl during the 
food Intake In the course ol one year, Whether these changes 
were due primarily to development or to learning is beyond 
the scope of the study. The major task of Hie present writer 
is to describe those change.s precl.sely and to Interpret them in 
the tight of the lotal behavior patlorns of the subject.^. 

Table 5 reveals two general trend.s of change! 

a. The rank .scores reveal a londency for the affecUve 
concomitant to become somewhat less pleasant with age. How¬ 
ever, the change is mild, 

b. The percentages ol frequency show both very pleasant 
and very unpleasant affective concomllaul lo decrease, and 
pLeasantand neutral affective concomitant lo increase, with age. 
Unpleasant atfective concomitant, however, assumes a fickle 
characteristic. 

e. These .same general trend.s remain unchanged when 
the data from Cases 11, HI, and Vllt are excluded from the com¬ 
bined results. 

From the above data It would seem that intense types of ,if- 
fective concomitant give way to more moderate Lype.s as food 
consumption becomes a more and more established habit with 
the rapidly developing pro.school child. 

An examination of Ihe data of each of the subjects whose 
combined results compose the figures presented In Table 5 
showed lhat within the general group Irends pointed out above, 
individual differences are marked bolh In the amount and the 
evenness of the changes tromone expert mental week to another. 

A more detailed nnaly.sls of the same data under each of 
the 13 major food divisions revealed the same general trends 
of change throughout the 5 experimental weeks in every division 
except that of pliarmaceiitics of which ihe data came almost 
exclusively from one subject. Here, again, marked individual 
deviations are found within the general group trends, 

2. Types of learning ^ 

By analyzing the affective concomitant of each subject dur¬ 
ing the consumption of any dish which had appeared more than 

^In the strict sense of Ihc term “ letirnin/}, " Typos .1, ‘f , tiitd 
.5 nre not ienrnin^ froni f/ic Htnnc/;ioint of in nffoctive 

concomi t fint, //Dii'evcj"i i/ o/ic? rc/ncr^^horn Ut/U VP, T, A', (J, nnr/ VU 
{ire reintivojy «icnsiiro.«? oA nlFcctivo ni , 

find in efitnbl ishind criteri/i For del nrmininf^ the proscncc 

oF the Icnrnin^ orocosftr the totnl holmvior pnttern of (he chiid, 
rather than his affective responses nUmet in token into cons ici¬ 
er at ion, one v/ould probably aflrce with the fyresent writer that, 
in hroficier s&nse, Types x1, nnci 5 should he rc/Warded ns 
learninfi types in food consimiption. 
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once in the subject's weekly menus, it was possible to piece to¬ 
gether successions of affective responses which revealed vari¬ 
ous types of learning that the subject had adopted in response 
to different dishes during the entire experimental period. By 
means of this techniquo7 types of learning have been discover¬ 
ed. They are: (1) positive learning, (2) negative learning, (3) 
pleasant affective concomitant reinalnilig constant, (4) neutral 
or unpleasant affective concomitant remaining constant, (5) 
fickle affective concomitant, (6) negative learning succeeded by 
positive learning, (7) positive learning succeeded by negative 
learning. 


wnu 6 

SFFfCTIVf COrwiTOiT fUFIMG POOD tllTAKE 
AflALYSIE Oil Tlir MSIS OF TYPFS OF LFARIIIIIG 
Al,l, FOODS COSDIIIFD 


ToUl 

CQflo rroiiuoiicj' 

TrorLurncy, 
porcini ft po of 
rro^uenny,nnd 
rnrk oJTJf’r 


Types of IcerninK 



1 2 

3 

4 

5 

6 

7 



{■'iDriUoncy 

16 17 

26 

3 

5 

10 

5 

I 

77 



33.77- 

3,98- 

6,49/ 

15^,99- 

6.W/ 



flnnk onlcr 

2 3 

1 

7 

5!r 

U 

5i 



Krpiiuency 

7 5 

33 

0 

/, 

3 ^ 

1 

II 

53 

l>t'rcPnLfif?,c 

ij.n- '1.43/ 

62.?$/ 

0 

7.55- 

5.66/ 

1,69- 



Drink ordor 

2 3 

1 

7 

4 

5 

6 



f’rotjupney 

12 / 

19 

0 


7 

3 

ITT 

/a9 

Ppi'crntiiro 

2^.49- 8,16/ 

30.78- 

0 

0.16/ 

U,?9- 

$.12/ 



Pftnk order 

2 4) 

1 

7 

i,\ 

3 

6 



Frequency 

13 2/* 

29 

4 

9 

2 

9 

IV 

no 

Pcrci'nlnp.o 

U.A4/ 26.67- 

52.22/ 

4.44/ 

10. (t) 

2.22/ 

10.00 



flnnk order 

3 2 

1 

6 

41 

7 

41 



Frequency 
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CHILD DP:VIi:LOPMENT 


a. Tabic 6 prcsenlK in quaivUUiUvc; teritts Uie rcauU ol 
the analysis of affective concomitant data on the basts of these 
7 types of learnlnB, All the foods (!onsumcd are treated liere 
as one combined unit. The foltowinn are the oulslandlnK facts 
shown in this table: 

(1) When the expevimental urnup was taken as a 
whole, Type 3 was the commonost type of learning. Tlie other 
eiearnlnK typos, arraiiKcd in the descrndlnjc order of frequency, 
are: (2) Type 2, (3) Type 1, (4) Typo 0, (5) Type 5, {C) Type 7, 
and (7) Type 4, 

(2) Excludinj; Cases 11, 111, and VllI, because of their 
incomplete data, does not iUtor the order of frequency of the 
7 learning types, allhoUBh llic exact percentages of frequency 
are somewhat changed. In general, Die exclusion seems to 
cause a slight decrease in the percentages of frequency of pos¬ 
itive types of learning (l.c., I and 3), and a slight increase in 
the percentages of frequency of negative types of learning (l,e., 

2 and 4), 

(3) When all the 8 subjects were considered Individ¬ 
ually In regard to the? typos of learning,it was found that Type 

3 was the most prodomlminl type of learning with all the chil¬ 
dren except Case VII who.se prevailing type of learning was 
Type 2. 

(4) Type 4 was ll^e least common type of learning 
with 6 of the 8 subjects. With the two remaining subjects Type 

4 was one cl the less common types of learning. 

(5) As regards Type 1, the subjects were evenly di¬ 
vided. With half of the children It was the third most frequent; 
with the other half It was second in the descending order of 
frequency. 

(6) Individual differences were very pronounced with 
regard to the order of frequency of Types 2, 5, C, and 7, espe¬ 
cially 6. 

b. Table? gives the result of a move detailed treatment 
of the same data presented In Table 6, These data have been 
analyzed under the 13 major food divisions. The following are 
the principal facts presented in this table; 

(1) When all the 8 subjects were considered as a 
whole, Type 3 was the commonest type of learning in 18 of the 
13 major food divisions. When Ca.ses If, Til, anti VffI wore ex¬ 
cluded from the group, Type 3 was tlie commonest type of learn¬ 
ing In 7 of the 13 major food divisions. 

(2) Type 2 was the commonest type of learning with 
the eight-subject group in the case of vegetables. When Cases 
II, Iff, and VIII were excluded from the group, Type 2 was the 
prevailing learning type in moats, vegetables, fruits, and food 
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combinations. 

(3) Wliother the three cases were included in or ex¬ 
cluded from tlie group, Type 1 remained among the most pre¬ 
dominant types of learning 111 the case of eggs and miscellaneous 
food items, 

(4) Type 4 was nonexistent in 9 of the 13 major food 
divi.sions and least frequent In the remaining 4. No major food 
division was disliked by the children as a group throughout the 
experimental period. This was true whether the group was 
corapo.scd of 8 subjects or 5. 

(5) Type 7 was nonexistent in 6 of the 13 major food 
divisions, and least common or among the least common in 4. 

(6) Typo 5 was nonexistent in 7 of the 13 major food 
divisions and among the least frequent in 2, 

Both (5) and (6) applied to tlie experimental group as a 
whole, whether the group consisted of 8 or 5 subjects. 

(?) Type 6 was nonexistent in 5 major food divisions 
when the experimental group consisted of all the 8subjects, (Tf 
Cases II, HI, and VlII are excluded, the number is increased to 
6.) It was the least common or among the least common tn 4 
major food divisions. 


III. Physical status 

Data on the heights and weights of the subjects are recorded 
in Table 8, The range for the group was from plus 20 percent 
to minus 13 percent with an average deviation from the average 
weight of plus 2 percent. All the weights of 4 of the 8 subjects 
were on or above the average for their height and age with only 
one weight, recorded for Case IV, more than 8 percent below 
the average. This subject gained weight during the following 3 
months so tliat at the second weighing she was only 5 percent 
underweight. 

The parts of the dental and pediatric examinations related 
to the nutritional status of the subjects are recorded in Table 
9, No caries or discoloration of the teeth was reported. The 
soft tissue around the teeth of Case VI was found to be in only 
fair condition, whereas, tliat of each of the other subjects was 
good. Cases III and VI had poor occlusion. The indifferent 
piddling at the table by Case VI was ascribed to this condition. 
The intcrdentiil spaces wore rated as fair or poor for the 
majority of Llie subjects at the various examinations. Out of 
the entire 21 ratings, 6 were poor, 10 fair, and only 5 good. 
Poor shape and size of the dental arch, therefore, appears to be 
the outstanding denial defect. 

The general physical condition of all the subjects was con- 
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sidered good or cxcellcnl according lo the evaluation by the 
pediatrician. The only abnormalUles reported were thoKC of 
slightly inflamed tonsils in 4 examinations and an anomic con¬ 
dition ranging from “quite severe^' Lo “slight” in 10 exami¬ 
nations, Laboratory analyses showed a slightly anemic con¬ 
dition to be more or less prevalent, since of 21 examinations 
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15 showed hemoglobin levels to be below 78 percent, with one 
examination Cor Case lit giving a result ol 55 percent, and no 
examination giving results above 85 percent. Tlie hemoglobin 
level oC 66 percent was reached only by Case TI wlio had been 
receiving Iron concentrate. In the live-month Interval between 
examinations the hemoglobin level of Case 111 was raised from 
55 to 78 percent by Incorporating Iron rich foods in the diet as 
Is shown by his iron intake In Table 1, 

For the erythrocyte count, 1 examinations showed values 
below 4,000,000 erythrocytes, the lowest number beinfe 3,090,000. 
The results Indicate that a alight deficiency of the hemoglobin 
In the cells was prevalent among the subjects. 

In the case of leucocyte count 5 examinations gave values 
above 9,000, Ihc highest being 19,900. The high leucocyte counts 
coincided with tonsil Infection in but one case. In all the other 
cases the high count Vs unexplained. 

Tlie results of these pediatric examinations neither indicate 
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drastic physical defects on the part (»f the subjects nor pive a 
picture of buoyant health. Of the fl sulijects, Cu.ses III and VI 
were the lowest in physical .slamiiiu, but tin* proup a,s a whole 
might easily be conatdered healthy normal chlUlreu. 

Dl.scvission 

The subjects who received dietary .supf)lemi'tds in the form 
of mineral and vitamin coneAMdvates Ivf'me.iuhiusly CKcceded 
the dietary standard for those nulrienls. Although the intake 
of massive doses of vitamins Aanrt D and of iron are not luirni- 
lul according to existing cxpcrlmonlul findings, the doses prob¬ 
ably arc not effective in imoporlion lo their quantity. No sub¬ 
ject received a vitamin A-Dj)roparation coniinuou.sly throughout 
the year, although this practice is frequently reconimeiulcd for 
children so young. The. question arises us to the comparative 
affectivenesi; of ma.ssive doses of nutrients given .sporadically 
and of moderate doses given in amounts commcimurato with 
the rccon\monded dietary standard regularly throughout the 
year. Dietary .supplements, as lliose pliarniacoulics are refer¬ 
red to, sliould be u.sod lo add to, but not to constitute llie major 
portion of, a nutrient In a diot. The supplements given lo these 
subjects wore greatly out of proportion. In most tiislances, to 
the dietary needs of the Individual. 

The consumption ol individual nulrienls more nearly moots 
the recommended dietary standard.s than docs that of the con¬ 
sumption of the food groups thcni.selves. Tlds may mean that 
the calculation of nutritive content of llie food.s.lv.is been too 
liberal, or that U\c dietary standard in liirJn.s of food groups is 
too generous. Certain probable errors occur, however, In many 
dietary studle.s because of variations in the nutrient composition 
of foods. 

Calculation of nutritive value of foods from values given in 
tables on average compositions allows neltlier for deviations of 
a specific food produced in a given locality from the averages 
nor for possible losses of nutritive value during preparation. 
Average preparation losses are allowed for by the compositions 
given by Taylor (1), since most foods are listed a.s edible por¬ 
tion raw or cooked, Significant losses may occur from the most 
casual prepar.ation processes .such a.s peeling or coi’ing an 
apple. Probable .solution lo.ssos may occur wlicro aiuoimls of 
water used in cooking and tho subsequent usd of these “pot 
liquors" are not considered, as well a.s in the length of limo a 
food Is In water cither soaking or cooking, llic size and aluipe 
of pieces, whether peeled or unpceled, and many other factors 
contributing to losses. Loss of vitamins by decomposition dur¬ 
ing cooking processes has been under investigation and the 
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detrimental effecla of alkali, air, heat, and light are already 
established. 

These many causes for the possible loss of nutrients from 
a fresh rav; food produce deviations from average compositions 
given in tables, and are a disadvantage when calculating the 
nutritive value of a food rather than when determining the 
nutritive cont(Mit by bioassay and chemical analysis. Complete 
chemical analysis, which at times muvSt be checked by bioassay 
methods, is along specializedprocess for which trained person¬ 
nel and proper equipment are not always available. An experi¬ 
menter is thus compelled to rely on calculations based on 
average compovsitions reported in the literature and compiled 
in tables in order to obtain an answer to the question of what 
the nutritive value of a diet is. In interpreting the data ob¬ 
tained by calculations, one realizes that the answer is probably 
only an average of a range of possible amounts of nutrients in 
a diet; Iherefore, one doc.s not magnify the significance of small 
deviations from a dietary standard. 

Standards for the amounts of foods which a person should 
consume in a given period of time are usually given In weights 
as purchased, Yet when one singles an individual out of a 
family and determines the amounts of food he consumes, one is 
forced to list mostly edjble portions. For foods as milk, eggs, 
cereal products, and the like little difference exists between the 
quantity as purchased and tim edible portion; but for fruits and 
vepiotables tUcro is a greater diCCereuce. One must keep this in 
mind when interpreting the adequacy of the amounts of fruits 
and vegetables consumed by these subjects. Differences in 
amounts between purchased^' and ''edible portion" would 
seldom be mucli more than 50 percent and for many fruits and 
vegetables they would be smaller. 

Even whem allowances were made for losses In the weight of 
the food during preparation, a drastic deficiency was found to 
existfor all subjects inthc consumption of vegetables, especially 
green and yellow vegetables. The gravity of the situation is even 
more keenly appreciated when a careful examination of the 
affective concomitant records showed first, that the subjects 
liked vegetables least of all the 13 miijorfood divisions; second, 
that ncgiitivo learningwas tliemost predominant type of learning 
In the case of vegetables; and third, that leaves were the most 

disliked ol all the odiblo portions of green and yellow vegeta¬ 
bles. In view of the fact that vegeUibles constitute one of the 
most imporlanl sources for a number of essential nutrients, 
coupled with the knowledge that the unfavorable reaction of the 
subjects toward vegetables probably mirrored the attitude of 
the general public, it would seem that mothers and nurses of 
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very young children should allompl al once to remedy this de¬ 
plorable situation by llie following tnethods. First, they might 
introduce more effective means of training tboir children to 
like vegetables when they are still infants. .Second, they might 
render vegetable dishes more palatable by more diversified 
and improved methods of preparation. One of the incidental 
findings, reported earlier In this study, that beef cooked with 
vegelableswas more acceptable to the subjects than that cooked 
by itself, may serve as a valuable load to more interosting 
methods of preparing vegetables for young children. 

Pood consumption records fiirtiior show that 7 of the 8 
subjects ate an Inadequate number of eggs. This deficiency 
was indeed unnecessary when both groupand Individual affective 
concomitant records indicate clearly that, with the possible 
exception of Cases IV and VI who dUslikcd eggs prepared In 
certain wajis, all the children liked eggs, and were, furthermore, 
learning to become more and more fond of them during the 
experimental year. 

That 6 subjects did not coiusumo sufficient amount.s of potatoes 
was equally surprising when, as Is evidenced by the aftocUve 
concomitant record.s, they liked both sweet and white potatoes. 

The rank score of 1,91-for fluid milk .signifies that the affec¬ 
tive concomtlant for milk was definitely pleasant; therefore, the 
finding that no subject met the liberal allowance of one quart 
per day was without sound reason, 

According to the affective concomitant records, non-citrus 
fruits, except prunes, were well liked. Thai 6 of the 0 subjects 
werereported in thefood consumption data not to have consumed 
an adequate amount of non-cllrus fruits, at least not enough to 
make up for the deficiency they had created In the consumption 
of the other fruit and vcgelable group, was unwarranted. 

Citrus fruits, on the contrary, were consumed in quantities 
well above the standard. This high consumption rale coincides 
with the findings of other dietary .surveys m.ade In this area; 
namely, those of Drake and Lamb (3) and Lamb and Corringlon 
(4). 

Affective concomitant records give consistent and conclusive 
evidence that children preferred refined to whole-grain cereal 
products, highly sweetened food Items to unsweetened ones, and 
meats to vegetables. These findings should sliow lliose whose 
responsibility It Is to train young children in sound dietary prac¬ 
tices where to lay the proper emphasis In planning menus for 
their children. Since It Is apparently the general tendency for 
young children to tike refined cereal products because of the 
texture, highly sweetened foods because of the taste, and meats 
because of the flavor, should the training not be In the direction 
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of cheerful acceptance of whole-grain cereal products, un¬ 
sweetened food items and vegetables as essential components of 
the dietary? Such can be done it the training Is given early and 
judiciously. 

It is interesting to note from affective concomitant data that, 
with both refined and whole-grain cereals, the subjects pre¬ 
ferred ready-to-eat to cooked varieties. Prom the point of 
view of the amounts of nutritmts per unit volume, cooked cereals 
far exceed ready-lo-eal ones. Since it is the general practice 
of American housewives to measure the amount of food to be 
consumed by volume than by any other means, it will be a wise 
policy to encourage the children to eat cooked cereals at least 
as often as ready-to-eat varieties. 

One of the most significant findings in the present study is 
the subjects’ unanimous and strong fondness for fish. In con¬ 
sideration of the availability, digestibility, low cost, and high 
nutritive value of this major food division, it will be a sound 
policy that fish be Included more frequently In the young child's 
diet. 

By analyzing llie affective concomitant data on the basis of 
learning, 7 different typos of learning have been found. That 
Type 3 ("constant pleasant learning") was the most predomi¬ 
nant of all types with the subjects In food consumption corrobo¬ 
rates an earlier finding, based or the analysis of the affeptlve 
concomitant data from the standpoint of preference, that eating 
was a pleasurable occupation to the children, From these re¬ 
sults itwould .seem that by the time the young child reaches the 
nursery school age, he has already learned to enjoy a wide range 
of food, and his nursery school years are employed largely to 
consolidate his food preference. 

Type 4 ("constant neutral or unpleasant learning"), on the 
contrary, was the least common typo of learning with all the 
subjects in food consumption. This negative finding not only 
substantiates tlie positive discovery discussed in the preceding 
paragraph, but it likewise reveals a fortunate situation. For 
what would adults do, if by the lime a child reaches the age of 
2, 3, or 4, he has not yet learned to enjoy an occupation which 
he must confront at least three times a day? 

Type 2 ("negative learning") was the predominant type of 
learning in the case of vegetables. Type 1 ("positive learning’’) 
was among Ihe predominant typos of learning in the case of eggs. 
Since we have already treated In some detail the significance of 
these two types of learning in vegetable and egg consumption 
respectively, we shall not discuss them further here. ^ 

Types 5 ("fickle learning"), 6 ("negative positive learning’ ), 
and 7 ("positive negative learning") were very uncommon types 
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of learning witli all the subjoct.s in fo(»(l (’OUKUmiilioii, This is, 
In a way, fortunate, because all these three typos of learning 
are more complex and, therefore, less predlctahlo. For 
mothers and nurses wlio have to feed preschool children three 
or four times a day, their task is Inimeasurnlily liglitcned when 
the food likes and dislikes of those youiii;; people can bci easily 
detected and predicted. 

Even though these chiUlron v/(>r(* (\f norntal health, some 
physical deflcienclc.s were present in the group. Among (hose 
deficiencies wa.s an anemic condition ranging from slight to 
severe. This condition In the .subjf'ct paralU!l(!d a low Iron in¬ 
take. Imperfect dental dovclopiTiont, reiiulliiig In pocjr occlusion 
and Improper tooth arrangcmoixl, was also frcqucmtly recorded. 
That this is the rc.sull of improper did during pro- and post¬ 
natal stages ol development ha.s botm shown l)y Pi’ice(5). Tliese 
are further ovidcnccs lhal Iho early did of Iho.st? .subjects was 
not markedly deficient and yet not optimum. 

Several subjecl.s did not consume the recommended number 
of calorie.s. Since their gJilns in weight for Iheir height and age 
were normal from one experimental week to anollier, their 
calorie Intake must have been adequate for their energy ox- 
pendlluro. 

When these lliree sets of data, food consumption, aftecUve 
concomitant, and phy.sical stalu.s, wore vlew(;du.s an iiitcrr(?lated 
whole, one sees the 8 children, pnrll cl paling In llu' presenl 
study, as typical of the community which they repro.sonted. 
From the layman's .standpoint, they wore mtrmal in iKsillh, 
cheerful in disposition, and well-fed. However, when llioir 
food habits were carefully .studied and pliy.slcal conditions 
periodically checked, there is slill much that can be done to 
Improve their dietary practice in order to bring their pl»ysical 
well-being to an optimum. 

SUMMARY AND CONCLUSIONS 

This study Investigates the food coii.sumption and prefer¬ 
ences ot the preschool child. Eight children from the Nursery 
School of Texas Technological College, ranging in ag(! from 2 
years,2 months to 3 years, 7 months, .served as .subjects. The 
study lasted one year during which food cousumpUon and food 
preference records were taken simultaneously for one week at 
three-month Intervals. Hclght.s and weiglits wore recorded at 
the beginning of each of these cxperimcMilal weeks. Pediatric 
and dental examinations were glvon at the beginning, In the 
middle, and at the conclusion of the cxperinveutaLperiod. These 
physical status records were taken to serve as a guide in the 
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determination of the nutritional status of the subjects. 

From the results of this study, which consisted of both quan¬ 
titative and quulitaLivo data, the following general conclusions 
have been drawn: 

j. By comparing the food consumption records gathered 
in this study with osliibliKhcd standards it has been found that 
although the nutrient intake of achild maybe generally adequate, 
his consumption of certain food groups can still fall short of 
the recommended amounts, 

2. The preschool child has learned to like a wide variety of 
foods by the llmo ho reaches the nursery school age and to 
regard eating as a pleasurable occupation, 

3. As the preschool cliild grows older, intensely pleasant 
and unpleasant types of affective concomitant during food intake 
give way to more moderate types, and food consumption becomes 
a more matler'Of-fact affair, 

4, Preschool children of this locality have a tendency to like 
green and yellow vegetables least of all major food divisions, 
and to increase this lack of interest with age. 

5, At least 7 types of learning have been found in the food 
consumption of the preschool child with positive types predom¬ 
inant. 

6, Frequently inadequacy in the amounts and kinds of food 
consumed can be traced to faulty meal planning on the part of 
the responsible adult raliicr than to a lack of positive liking of 
the child for these foods, 

7. When food consumption, food preference, and physical 
status records of the so-called normal and healthy children are 
simultaneously taken and analyzed, it becomes apparent that 
there is still much^ that can he done by way of improving their 
dietary practices in order to insure their optimum health and 
development. 
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EFFECT OF FATHER SEPARATION ON PRESCHOOL 

chtldren^s doll play aggression^ 

■ROBERT R. SEARS. MARGARET H, PINTLER. 
iind PAULINE S. SEARS 
lowii Child WolRive Resaarcli Station 
Stiitc Unlvor.slty of Iowa 

The factors that influence anger and aggression in young 
children are but impcrfecLly understood. While frustration may 
be assumed to be an anteccdeal coudlUou (3^, the variety oi di¬ 
rection and form is so great that a number of other variables 
besides the frustration itself must be taken into account if spe¬ 
cific instancesof aggression are to become iiiterpretable. This 
is particularly evident in the fantasied aggressions of projective 
doll play. As early as the third year, children show marked 
individual differences in both kind and amount (1), and by the 
fourth year sharp divorgonce between the sexes can be observed 
(8), These var ialions represent fairly consistent characteristics 
of individual children (4), but the life history experiences that 
create them have not been charted. 

From a systematic standpoint, fantasied aggression may be 
considered as pari of a hierarchy of aggressive actions arising 
from cither Lemporhry or chronic frustrations. What specific 
actions form this hierarchy dcpond on a number of things'- the 
severity of the [rustralion. the availability of the frustrating 
agent, tlie inhibitions created by social controls, the repertory 
of motives or action systems with which the child is equipped, 
the amounts and kinds of rewards or punishments anticipated 
for each kind of potential reaction to the frustratidn, and so on. 
In general it has been assumed (3, pp. 44-46) that fantasied 
aggression is most likely to occur spontaneously when the vari¬ 
ous contvclUng faclorj^ arc dcciswely vjeigbted a direct 

overt aggressive act. In other words, fantasy is relatively low 
in the hierarchy, and only when more direct methods are inhib¬ 
ited is it chosen. 

In the doll play situation these same principles are operative, 
even though the fantasy is not spontaneous in the same sense. 
The play materials are designed to provide positive instigation 
toward fantasy action; it is not necessary to rely only on the 
elimination of ail otlier competing action systems. The doll 
family and home serve to Instigate ‘'home actions/' and the 
proceduroon the part of the experimenter is designed to reduce 

^Reported in brief hy the senior author at the Meeting of the 
Society for Rcsciircii in Child Dcvclcpment atSt.Lovist iil£\rch29f 
1946. 
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social inhibition oi the related atcffreHSioii. Consequently, Ihls 
is expressed with a greater freedom than it would he if no such 
materials were available. 

This interprotation of fanla.sy sllU leaves iinoxamined the 
relationship between the content (»f “real-life” and fantu.sled 
aggrbssive acts. From a clinical slandpolnt, U would be diag¬ 
nostically u.seful to know the exlent to which, and under what 
conditions, the two are .similar. Levy (5) and others have hy¬ 
pothesized that, because ihe doll environment more or less 
duplicates the real home environinent, there i.s instigation to 
fantasied acts having the same conlenl, at lea.st a.s to agent 
and fihisct . as real-life acts. The kinds of aggression differ 
radically in the two types of act; Rol)lnson (9) ha.s shown that 
the great majority of fantasied aggros.slons are of a sort lliut by 
no stretch of imagination could be expected in the real-life in¬ 
teractions of a normal family. It may well be that kind is simply 
an expression of Inlcn.sitv . that clillciren liavc a liierarcliy of 
symbols which are no more lhaii step intervals on a conUnuuni 
from weak to strong aggression. For example, liavlng llio clilld 
doll say “no” to the mother doll might be a weak aggressive 
act (for one particular clilUl), while libs frying tlie mollier doll 
on the stove or stuffing her down Ihe lollel might bo a .stronger 
one. This whole set of problems, involving response-response 
(10) relationships, needs cxploralion. 

A different kind of problem, bul one that also arises from 
the systematic Interpretation of fantasy, Is that of stimulus- 
response relationships. If the child’s, lilerarchy of aggressive 
acts contains fantasy aggression, the, question must be raised 
as to what factors in the Instigating situation determine the 
specific kinds and amounts. 

Studies by Bach (l)and Yarrow (11) have examined llie effects 
of prior frustrations, and Bach (2) has more recently studied 
the effect on school-age children’s fantasies of tim absence of 
the father from the home and the variations in kind of fatlier- 
typlng provided by ihe mother during ills absence. In this latter 
study it was shown that the role the father played in llie liome, 
and the mother's attitudes toward him, were significant var¬ 
iables in determining the kinds of fantasied actions by llie child 
in the post-departure period. For example, cliildron wliose 
mothers were antagonistic toward or contemptuous of the fathers 
showedmore aggression toward the father doll than did children 
whose mothers wore affectionate toward and wore longing for 
the absent father. 

The present study has employed this same family situation - 
father absence - with preschool age children, in order to secure 
further information on the role of the father In the fantasied 
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of liis child. In order to evaluate this situation as 
an instigator, some consideration must be given to the kinds of 
socially orlenlod motiviilional systems In the activation of which 
the father is important. 

Among the most Important of those is sex-typing. From 
birth the child is allocatocl to one sex or the other, and society 
begins to implant In him the motives, interests, skills, and 
attitudes approprialo t(i such membership. The learning proc¬ 
ess by wliich he develops these action systems depends, among 
other things, on the existence of models upon whose behavior he 
may pattern his own. For a boy child, the father is often the 
chief inodol. Further, there must be someone available who 
has a sound knowledge (not necessarily verbalized) of what 
constilutes the right and wrong sex-typed behavior. This Is 
essential in order that a conLinuous rewarding and punishing of 
such aclUms may reinforce or extinguish them. 

Since society Is composed of two mam sexes, children must 
also learn how to behave toward each. The girl must have 
opportunity to react to, to be motivated by, and develop skills 
of social interaction with adult males. She must not only be¬ 
come a *'girL^^ herself, but must learn what men are like and 
how to live with them. The same may be said for the boy; he 
must become not only a “boy^* but a proficient understander of 
and interaclor with men. For this kind of learning, involving 
discrlmimitlons and cues that are largely unverbalized; only 
actual practice opportunities are of value. 

It would be an over-simplification to suppose that the father's 
only function was to serve as a model for or interactor with his 
children. He is an iutegrul part of a social complex involving 
his wife as well. Each member of the family acte as an insti¬ 
gator to special forms of behavior in the others, He is also the 
effective agent for rewards and punishments, and the human 
''tool^'uscd for securing many satisfactions based on secondary 
motives of a social character. To withdraw any member of this 
group is to frustrate all such dependent action systems. Subtle 
but important emotional dependencies are destroyed; accustom¬ 
ed responses disappear; cooperative arrangements for child- 
rearing, sexual satisfactions, intellecUial interstimulation, and 
maintenanco of social status in the famlly^s relations with other 
families are all Ijilorrupted. 

One could catalogue almost ad Infinitum the modifications 
In the total pattern of Instigation acting on the child which occur 
when the father (or mother) leaves the home, Tn every instance 
there must necessarily be some frustration, and in many there 
are alleviations of un.satlsXactory relationships. No algebraic 
summing of these advantages and disadvantages can represent 
the effect on the family members, for each person's behavior 
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is composed of nmlUple aclion systems and Ihft ultiinale conse¬ 
quences of interruption or fiicililalion are to sonie degroe spe¬ 
cific to each system. 

The absence of the fallier from (he lionie Ls ri .simple event 
only from the .soclologicttl .standpoint. Strictly .sp(3aking, the 
insllKalion created by it is unique for each family and for each 
member of the family. However, the .similarities of family life 
In a given culture may provide for .sonic .similarity in the oifects 
of the event. The role of the father In Uui .sex-lyplng a.specl of 
clilld-lralning, lor instance, may prove to be fairly uniform. 
He is nearly always a model and his ma.scullne characteri.stics 
ordinarily seem to include greater aggre.s.slvenc.s.s and greater 
tolerance for the .social expression of aggro.s.sion than do the 
feminine characteristics of the wonuiti (cf. Mead, 0). 

The data of the presenl vSludy are dc.sci'ipLive accounl.s of the 
aggression shown in two twenty-minute periods of doll play by 
126 nursery school cliildroii, 66 boys and 00 girl.s. Half the 
children of each sex wore from iiome.s from which tlie father 
was absent, in most Inslaticcs in military service. The data 
were collected between Fcbruaiy and May, 1945. The analy.sis 
has been directed toward a discovery of uniformities In the 
children’s reactions to the changed Instigation consequent on 
their father’s absence, the main emphasis being placed on re¬ 
lationships that appear to be connected with llic sex-typing 
process. 


Method 

Subjects . The clilldren used as subjects wore of prc.school 
age and all were enrolled in wartime Day Care Centers, There 
were 22 boys at each of three age levels, 3, 4, and 5 years, and 
20girls similarly distributed. Within each age and sex group, 
half the children were from homes from which the father was 
absent. There were, therefore, four main groups; 

boys: father present (N = 33) 
boys; father absent (N = 33) 
girls: father present (N = 30) 
girls; father absent (N = 30) 

Each of these groups was composed of an equal number of chil¬ 
dren (11 boys or 10 girls) within each age bracket; they were 
matched by age in months. 

The Day Care Centers provided all day care, six d.aya a week, 
for the children of working molhera only. The 12 Centor.s were 
located in Les Moines, Cedar Rapids and Davenport, Iowa, and 
Rock Island, Illinois. Twenty-four of the boys and 25 of the girls 
were only children. For both father and mother of both sexes, 
the median grade of school (reported) completed was the twelfth. 
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Materials . The doll play equipment^ consisted of furnishings 
for a six-room house, including a living room, dining room, 
kitchen, two bedrooms, and a bathroom. The miniature furni¬ 
ture was proportional to the size of the dolls used, and was 
realistic and colorful in appearance. When presented to the 
child, the materials were organized to represent a conventional 
house, with beaver board walls indicating the boundaries of the 
house and the location of the various rooms. When organized, 
the set measured 32 inches In length and 25 Inches in width, 
However, none of the cciuipmentwas stationery;walls and furni¬ 
ture could be reorganized as the child wished, The dolls were 
placed in a row before the house. 

Polls representing a mother, father, preschool-aged boy and 
girl, and a baby, were used. The adultdolls were approximately 
5 1/2 inches In height, the boy and girl,’3 1/2 inches, and the 
baby, 1 1/2 inches. The dolls were lifelike.in appearance and 
dressed in suitable clothes. 

Procedure . Each subject received two twenty-minute ses¬ 
sions of doll play, Usually these sessions were presented on 
consecutive days, though in nine instances one day elapsed be¬ 
tween sessions. 

When the subject was brought into the room, the materials 
were in view on the floor. The experimenter (M.H.P,) led the 
child over to them, and sat down on the floor with him In front 
of the set. The experimenter then said, ^'See all the toys I 
have - liere's a whole house, isn't It?" Each room was named 
and pointed out to the subject, and then the experimenter said, 
"Now, hero arc the people who live In the house - here's the 
mother, the fatiicr, the little girl, the Little boy, and the baby. 
You can make them do anythingyou want. You go ahead and play 
with them any way you like." Scoring was then begun and con¬ 
tinued for 20 consecutive minutes, 

K the subject asked the experimenter what she was writing 
on the paper, the experimenter said, "Tm just keeping track of 
the dolls and furniture this way, T keep track of the time, too" 
(gesturing toward stopwatch). Then she attempted to gat the 
subject to return to the experimental task by saying, "What's 
going to happen next? What do they do?" and looked expect¬ 
antly at the materials. 

After the clbld began to play with the equipment, tlie exper¬ 
imenter's role was that of a very interested onlooker. The kind 
and amount of Interaction between experimenter and child was 
maintained at the high level, us defined by Plutler (7). This 
consisted of 15 to 20 interactions with the child during each 

Robinson (9) for a more detailed description. 
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five-minute period. At no time did the experimenter .su(;(t(Gst 
any specific doll actions or ask for or [r\vQ interpretations^ 
though by her encouraging remarks and continued attention to 
the chlld^s play, she conveyed Iter interest and enthusiasm for 
what the child was doing, 

At the end of the twcnly^minute session, the experimenter 
said, ''That wa.s find You really know how to do it, Now, our 
lime is up for today, but maybe you'U have another turn Uitor,'^ 

Scoring and Categories . In addition lo conducting the doll 
play session, the experimenter recorded all instances of aggres¬ 
sion. Aggressive acts were defined as those having the intent 
to injure, punish, destroy, or generally disparage and clopreciaLo, 
If a doll character was described as having an aggressive- 
hostile nature, attitude, or mood, such descriptions wore re¬ 
corded as aggressive units. The doll chariiclers, the equip¬ 
ment, the experimenter, or the experimental room might be 
Involved in the aggression, 

By the use of symbols and arrows, llie characters involved 
in any aggressive act as inilialors or recipients of the aggres¬ 
sion were indicated. In addition, a brief description of the 
nature of the aggressive act was recorded. For this purpose, 
the following symbols were used. 


M mother 
P father 
B boy 
G gin 
bb baby 
s subject 
e experimenter 
eq equipment 


0 generalized catastrophes such 
as storms, bombings, etc., and 
imaginary characters such as 
witches, Indians, wolves, rats, 
etc. 

-> direction of aggression 


The following notation, for example, means tlial the boy doll 
was fighting and pushing the girl dolL The aggression was 
being expressed by the boy toward the girl. 

B G fighting, pushing 
Other illustrative examples arc as follows; 

M —^ B puls him to bed (T]ie mother 
doll punishes Ihe boy doll, for 
something he had clone, by 
putting him to bed) 

0 —^ storm blows house over (An 

imaginary evil and aggres- 
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O —^ D 


F 


S 


F 


S 


oq 


O 


e 


G 


M 


F 


M 


bb 


MF 


DGbb 


sive agent, the storm, des¬ 
troys or Injures something; 
no personal recipient indi¬ 
cated) 

stornulrowns him (Similar,but 
one of the dolls is the recip¬ 
ient) 

“lie’s mad I’’ (A quotation by 
one of the other dolls; indi¬ 
cates the presence of hos¬ 
tility in the father doll) 

“1 don’t like him.” (The sub¬ 
ject showed a hostile attitude 
toward the father doll) 
knocks over all the furniture 
(Tangential aggression) 
subject in role of wolf, "I’m 
going to eat you up,” (Ag¬ 
gression at a fantasy level,' 
but directed toward the ex¬ 
perimenter) 

jumps on piano, table, chair 
(An outburst of aggressive 
lieliuvior by the girl doll) 
"Why don’t you make those 
children behave?" 

"She’s gotten sick.” (A com¬ 
ment by the subject, but no 
indication of a specific agent 
ol the sickness) 
jammed down toilet (Subject 
may have been initiator, but 
not entirely clear from con¬ 
text; possibly another doll 
did it) 

simultaneously jump on chil¬ 
dren who are piled on floor. 


An aggressive act (oi‘ acts) wUvS considered as one unit until 
some relcvanl change in person or method of expressing ag¬ 
gro,ssion was noted, or a definite i)reak in the sequence ot ag¬ 
gression occurred. For example, it the boy doll hit the girl 
again and again it was recorded as one untl. If lie then picked 
up a chair and threw It at lier,a new unit of aggression was re¬ 
corded since the method of expressing the aggression had 
changed, although the person remained the same. If the boy and 
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girl were figlillngand hilling each other, two unilK of aggression 
having different initiators and reclpienls were recorded. If iliis 
Interchange of hitting continued, no new units of aggrc.s.slon were 
recorded,since the same method of aggressive action was con¬ 
tinuing and the directions of it had been indicated for each doll 
involved. 

If a definite break in a sequence ol aggres.sion was noted, 
such as cessation of ihc aggro.sslon for .several seconds, the 
performance of an unaggresslve doLL acl, orgaiilv.aLiou of the 
materials, or conversation wiLh the experlmenler, and then the 
same sequence of aggression wa.s resumed, it wa.s recorded as 
a new unit. 

Verbal aggression which served to illu.'itralo or elaborate 
an aggressive act which was occurring was not scored sep¬ 
arately. However, if there was no behavioral oxpros.slon of the 
aggression which wa.s being verbally expressed, then the verbal 
aggres.slon was scored as a unit. 

All aggression during the doll play sessions, irrespective of 
its mode of expression, can bo considered as originating in Ihe 
subject and being initialed by him. But In tlic scoring syvSlem, 
a distinction was made between that typo of aggression which 
came directly from IWc subject and was directed to the dolls, 
equipment, or the experimenter without any known story com¬ 
ponent, and that which was expressed through the medium of 
tlio doll characters. 

Only such acts of aggression as biting or twisting the dolls, 
pounding them with a piece ol the furnituro, u comment by the 
subject such as '|I don’t like that doll,” or hilling the furniture 
or experlmentei', were scored as aggression direct from the 
subject. Where any story component to the aggression could be 
recognized, the subject was not indicated as tlic initiator of the 
aggression, In such Instances, the doll characters who initiated 
or received the aggression were recorded if it was possible to 
identify them,and if jt was not possible to Identify ihc initiator, 
then only the recipient was Indicated. 

In general, a unit of aggression was recorded for each doll 
involved,but where, as a group, two or more dolls were used in 
a concerted aggressive attack of a physical nature against an¬ 
other doll or dolls, the equipment, or experlniontor, this was re¬ 
corded as a group action. 

In addition to the aggressive acts thonisclvos, a record was 
kept q[ the time at which aggression tlrst occurred and ol the 
amount of interaction between experimenter and child. The end 
of each five minute period of the session was also Indicated, 

To determine the reliability of this method of 
recording, two observers Independently scored all aggressive 
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acts during 18 half-hour periods of doll play. Approximately 
460 units of aggression were recorded during this time. Each 
session was conducted by M, H. P., who also recorded; the 
other observer sat behind a one-way screen, or in the same 
room at somedistance from the child, and scored Independently. 

Both boys and girls wore used in this reliability group, and 
their age.s covered tlie range from three to six years. 

Reliability was computed by means of percentage of agree¬ 
ment between the two ob.servcrs; the formula is: 

2 X No. of A.grccmenLs of A and B 
Total of A + Total of B 

In order to constitute nn agreement, not only the same con¬ 
tent of the aggressive act had to be recorded by the two ob¬ 
servers, but also the exact direction of the aggression In terms 
of InlLiator and rcclplGiit. 

Reliabilities for those 18 .sessions ranged from .0 to 1.00. 
The extremes were found In those sessions in which very lew 
Instances of aggression occurred. Total reliability was ,82. 

Results 


Fronuonev of augrosslon 

One measure of the sU'cngth of instigation to aggression is 
the frequency with wlilch such acts occur spontaneously. Since 
the father's absence from the home represents a direct frus- 
tratton to the child and a source of strain lor the mother, and 
hence an viddllional though Indirect posstbtUty of mother —■ 
child frustrations, It might be anticipated that the father-absent 
children would show more frequent aggression in their doll play 
than the father-present children. 

The relevant findings are presented in Table 1. Data for boys 
and girls are separated, .since it has been shown (8) that aver¬ 
age frequency for girls is much less than for boys. 

Table 1. Uoan frociuoncy of Loinl oGGi^sBlon b/ all boys and 
all (;lrlo vritli fatlior pi’oaant or sbaonb, togathar 
with dirforonDoo botiroan crcnipj- 


Path or BUtua 

• N 

OoyD 

l>Soan 

3.P. 


Qirla 

Ho an 

S-D. 

Difr. 

G.R. 

L. of G. 


55 

7.a,0 

Z4.9 

SO 

0.1 

11. P- 

Zl.O 

4,6 


Faijior abaonb 

55 

10.a 


50 

0.6 

10.1 

Q.6 

Z.O 



W-iroronca 11.7 1*S 

Critical Ratio 2,0 .5 

1. o£ C, 5 % H.9. 
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Clearly, llie prediction Is not substaiitialod. The (jlrls from 
the father-present and father-absent Ki’onpH did not differ sig¬ 
nificantly, and the hoys showed the exact opposite of the pre¬ 
dicted relationship - the father-absent grovip was less frequently 
aggressive than the father-present. 

In view of the many other consequences of tallier-separulion, 
it is evidently an over-simplification to iiiUM’pret the fatherless 
home as merely frustrating and to exi)(n;l a gross increa.so in 
aggression. Two hypolhe.sos .suggest them.selves. The first re¬ 
lates Lo inhibition of iiggre.s.sloii, by the molhor, and the second 
to a delay and distortion in the .sex-typing process. 

inhibition iivnothesis 

On the whole, girls are less aggressive bolh in doll play 
and in real life than are boy.s. If Hits difference continues into 
adulthood, and it is a popular suppo.sitlon that it does, it would 
be expected that motlicrs are le.ss tolerant of aggressive be¬ 
havior than fathers. Not only would they provide little en¬ 
couragement for it, but they would .suppress 11 lo .some degree, 
it is hypothetically possible, therefore, that hoys whoso primary 
training was coming from women (mothers and teachers) would 
develop an inhibition of aggressive behavior. Tlds would be re¬ 
flected in the doll play as a lowered mean frequency of ag¬ 
gression in the group of boy.s with falliers absent. 

Another consequence of such inhibition would rclale lo its 
release in doll play. It has been shown repeatedly (1, 4, 11) 
that lack of restraint by the oxperlmenlor loads the clUld to 
become more aggressive from session to session. If there 
were an unusual degree of inhibition In the father-ab.sent group 
of boys, then, it would be expected that they would show a great¬ 
er increase than the father-present group from first lo second 
session, 


Tablfl 2. Uoan Iroquonoy of accraDston In flrat and 
BBcond ?,Q dinuU) sosolonis- 


Father atatiia 

Sssalon I 

Sogolon 11 

C.H, 

L, Qf C 

Boyn 

Father proa^nt 


10,5 

4.G 

< u 

Fathor absent 

7.9 

10.fi 

1.4 


Qirla 

Father preaont 

Z.G 

5.6 

2.6 ’ 


Father absent 

4.5 

6.1 

O.G 

00^ 


In Table 2 are given the mean frequencies for all fourg^roups 
in both sessions, and the significance of the dllferences. The 
results are entirely contrary to the prediction. For both sexes, 
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the father-pi’G.scjnl uroup have an increase in frequency of ag¬ 
gression at tlie second sesalon that is reliable near the 1 per¬ 
cent level of confidonce, while for iieitlier of the father-absent 
groups Is llierc a change having much of any significance. 

These diffcrenco.s gain in importance if the data for each 
age are examined seixirately, Tn Table 3 are given the relevant 
levels of confidf'nce. Al botli the early ages, Ihe father-present 
group of boys show a very reliable increase; at five years the 
difference is less reliable but in the same direction. The 
father-present girls do noL show significant increases when the 
small numbers of cases at each age level are considered sepa¬ 
rately. 


Table 5, Ud 11 abiUtiei: of ■fiiffcrencoD tn frequency of agereaoion 
IxilYiccn flrot nnfl no com) aconlons, JOJ. cluuicea Tforo 
Incrcnooa o;:copt ijiosc rjirked vritli asterisk (■»?). 


Ago 

3 

4 

5 


Doys 

Fotlior-prenont ratlier-abaont 
:• i.< > SQj;'* 

■>% 1055 


Qirls 

Fathor-proaojit FiUier-abaent 

5 ){ > ZOjt 

>Vst. >!(?» 


This IcsL of Llu) hypothcHls is not entirely critical, since it 
Is conceivable lhal the inhibition was so strong that two twenty- 
minute fiessions were insufflcleut to release it materially. The- 
strength of lnhil>itionwoulci be determined by the characteristics 
of this situation as a learning situation; whether It would give 
rise to weak or strong Inhibitions is a question that cannot be 
answered, It Is InterosUng to note, nevertheless, that Jeffre (4) 
found relatively ULlle increase in aggression, with a normal 
preschool population of above-average intelligence, after the 
second of four half-hour sessions, Provisionally, it would seem 
safest to conclude that, at least, there is no evidence in favor 
of the inlUbillori liypolhesis. 

Sg^tYPhi g iiypot h e alii 

The second possible interpretation of the lower mean fre¬ 
quency for the father-absent group relates to sex-typing, As 
has been suggested earlier, the father serves as one of the 
most Important models for the young boy. Without his father 
in the home, a youngster miiHt model his behavior after his 
mother and other persons who enter liis orbit. This does not 
mean that a boy of three is forced entirely into feminine sex¬ 
typing, for one has but to examine tlie daily environment of any 
urban youngster to see that many others besides his parents 
ca!i Influence him. The younger ages, however, are more llm- 
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ited in thoir social contacts outside the lioiiic, and at best there 
is a delay in the child’s opporluiiily to develop the sox-typing 
that would be goin[f on continuously from birlli if both parents 
were in the home. 

According to this view, then, it would he expected dial at [he 
earlier ages sex differences would be less clearly cslabUshed 
in cliildren wliosc fathers were absent tluin in tluise whose 
fathers were in the home. The falher-abseiU boys .should be 
less aggressive than the falhcr-pro.sont hoys; tlio two groups of 
girls should not differ significantly from one another, however. 

In Figure 1 are shown (be moan frequencies of aggression 
for each of the tlirec age groups, divided as to sex and fiilliers' 
status. The sex differences between boys and girls whose 
fathers were in the home are reliable at bolter llian the 1 per¬ 
cent level of confidence in both the three- and four-yoar-olcl 
groups and at a little greater than the 5 percent level in the 
five-ycar-old. The relationships with the fathers out of the 
home are notably different, however. Tlicre is no .sex differ once 
at three years, an unreliable one favoring the boys at four years, 
and a larger one (2 percent 1. of c.) In the same direction at 
five years. 

None of the diflereiices between adjacent age groups In any 
of the four group.s is retlablo, allhougli an upward tendency for 
the boys of the fatlier-ahsonl group is apparently Indicated. The 
difference between three and five years l.s significant only to 
the 10 percent level, however. 

These findings follow reasonably well tho predictions made 
from the sex-typing hypothesis: where the father is ah.scnt, In 
the earliest year (three) there is no .sex difference comparable 
to that In children from normal homes, but the difference 
develops in the fourth and fifth years. Furthermore, tho two 
groups of girls do not differ significantly from one anotlier, 
while the father-absent boys are less aggressive than thefalher- 
present boys at both earlier years (1. of c. only 10 percent and 
>10 percent) but approximately equal by the fifth year. It Is 
interesting to note, too, that the increase In frequency from 
first to second session, which was cliaracterlstic of the father- 
present boys, appears to be developing in Ihe father-ab.sent 
boys (Table 3); there was an Insignificant decrease at three 
years, an Insignificant Increase al four, and an Increase with 
10 percent level of confidence al five. Tliose changes are of 
little import by themselves, bul tho direction of cliango wllli age 
is similar to tho changes occurring in total (2-8esslon) fre¬ 
quency - that is, toward a similarity to thefather-present boys. 

These findings give some support to the Interprelation in 
terms of sex-typing. The group differences are ones that might 
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boys: QIRLS; 

FATHER PRESENT- FATHER PRESENT- 

FATHER ABSENT - FATHER ABSENT ===== 


Figure 1. Total aggression. Mean frequency of total ag¬ 
gression by each sex with father present or absent. 
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be expected if the falhoi' Kcrvch' uk a luotlisl and a n!onUor for 
Hie son, providing a sample ol greater agRres.sivoiies.s Ihiiii is 
found In the mother’s boliavior. ami pertiaps countenancing 
more overt aggression. When he l.s ali.sent, llu! iiiolher provides 
the chief learning experiences in Ihe.so matters. 

There are otlior aspcct.s of the doll play, liowever, tliat must 
be examined before any very certain cnnelu.sion about those 
lnterprotallon.s can be reached. For exaiiiple, it i.S' not imme¬ 
diately evident Just what intiue.nce .sox-typing or Its distortion 
might have on the dlrectUm of fanlasled aggression. Yet the 
identity of the person ropresenled as agent or reclpionl of 
aggression must mvolvo tacts of considerable importance 
concerning the child’s attitudes and lii.s exporieiicos with liis 
family. The next section, Ihereforo, pre.senUs an iinalysi.<? of 
the data on dirccUon, and is toiloweil by a dlscu.s.siun of Iho 
sources of fru,sliiUion which iniglil account for the findings. 

Direction of aggros.sinn 

Asiv/as emphasised earlier, Ihe absence of Hie tallier creates 
a differenlset of interpersonal rolallon.s within the family. The 
mother must nece.ssarily take over some of tlie falher’.s func¬ 
tions, inept though she may be because of her own sox-lyplng 
as a woman. Furthermore, she must play her own role wlllioul 
the supportive behavior of a liu.sbmid. The complexity ol Ihc 
Interactive behavior between a husband and wUc Is so great 
that It would be Impossible, without an cunpirlcal approach, to 
hazard guesses as to Hie exact nature of the fru.slralion.s and 
gratifications that occur in either the presence or the absence 
of one member of the pair, It would bo little more Ilian idle 
speculation to try genuinely to ’’predict” llic effocls on cbll- 
dren's fantasy behavior. 

It is possible, however, that the opposite method of reason¬ 
ing can be of value, lhat is, tliat the comparison of directions 
of doll play aggression by children living under these two con¬ 
trasting conditions may suggest some of the functions the father 
serves. At least,such data can reveal who, on the average, are 
themost Irequentagents of aggression in the child’s experience, 
and toward whom he lias the mo.st frequently effective Insligatloii 
to fantasy aggression. 

BoNffl - In Table 4 arc given the average frequencies, for the 
two groups of boys, of aggression OKprosHcdliy and toward each 
of the dolls and other possible Initiators or recipients. Sulked 
refers to the child hlmscU; O-cataalronUes refers to wolves, 
ghosts, storms or other imaginary Items; group of dolls refers 
to more than one doll used at a Lime. 

In every Instance, the frequency was lower for the fatlier- 
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Table 4. Doyoi naan frequonoy of the use of each doU or other 
a^ent as on Initiator or rocipiont or nBoroflaion, 


Inltiiatoro 
Subject 
O-catastrophcB 
iloUler 
Fat liar 
lioy 
□irl 
Baby 

Group of dcUo 

Raclpionta 

Subjeofc 

O-CQtofltrophoa 

Mother 

FnUier 

Boy 

Girl 

Daby 

Group of doUa 

Experlujonter 

Eqiiipaont 


Father 

Fatlior 

prooont 

abnant 

H = S3 

N 33 

0.94 

0.94 

7L.9A 

1.70 

2.61 

1.56 

2.Q2 

1.50 

2.70 

1.21 

2.0G 

1.00 

i.lz 

0.00 

O.IB 

0.09 


0.06 

0 

0.61 

O.IB 

3.64 

3.36 

4.62 

3,09 

4.64 

1.67 

3.42 

1.55 

3.12 

1.64 

0,97 

0.S6 

0.06 

0 

1.91 

1.09 


w.rr. 

C,E. 

0 

0 

0.54 

0,37 

1.25 

1,61 

1.24 

1,47 

1.49 

1.93 

l.OS 

2.04 

0.Z4 

0.55 

0,09 

0 


0.06 

0 

0,43 

1.13 

0.23 

0.19 

1.75 

0-97 

2-97 

3.61 

1,67 

2.26 

1.43 

1.71 

0.42 

1.35 

0.06 

0 

0.62 

O.B5 


L. of Oa 


5 ^ 

55s 


2? 


absent group, but these differences were by no means of equal 
size. In four'of the 18 Items the difference was great enough to 
give a 5 percent or better level of confidence. All four relate 
to the boy and girl dolls; both as initiators and recipients they 
were used less frequently by the father-absent group. 

The Implications of this rather curious finding become more 
apparent when the data are examined for each age group sep^ 
arately, In Figure 2 are shown the average frequencies of the 
mother, father and boy dolls used as recipients. The girl doll 
has not been plotted because the frequency does not vary a great 
deal from age to age for either group.^ 

It is evident that the massing of the ages, as in Table 4, 
hides some important variations. At age three, there is little 
or no difference among the dolls for either group, although the 
two groups are well separated, with the father-absent group 
lower than the father-present. By five years, however, the 
position has been reversed for the mother doll; in the father- 
absent group she is the highest recipient, and in the father- 

^Values for the girl doll as recipient are as follows: 

3 yrs, 4 yrs. *5 yrs. 

Father present 3,2 4.0 3.0 

Father absent 1.1 I .-2 2,4 
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Figure 2. Boys: recipients of aggression, Mean frequency 
of mother, father and boy doll as recipients of aggression by 
boys with father present or absent. 
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present proup she is the lowest. The Increased use of the mother 
doll from the three to the five year level, In the father-absent 
group, Is slBnlflcant at the 5 percent level. There is practically 
no change with age in the lather-present group, 

The frequency of using the father doll as a recipient follows 
an age curve similar lo that of the mother in the father-absent 
group, l)ut goes to a much higher level at four years in the 
father-pre.sonl group,. Neither the differences between the two 
group.s at individual ages nor the increase from three to five 
years in the father-absent group are significant at better than 
the 10 percent level, however. 

The two groups differ consldei-ably, also, in the frequency 
with which the boy doll is used as a recipient. This is especially 
apparent when a comparison Is made of the trend with age. In 
the father-absent group, the parent dolls increase infrequency 
from three to five years, while the boy doll stays the same. In 
the father-present group, the mother doll stays the same and 
the boy doll rises; the father doll also rises at four years but 
drops down somewhat at five. The boy doll difference between 
the two groups at tlie five year level Is significant between the 


TablQ 5* nnmi rru'jiiciii:/ of tho uja of oach doU or other 

agent no mi Initiator or I'oolplonb of ancroflslon. 


IiiiUatorB 

Subjoat 

O-catantrophao 

Uothor 

Ka tlior 

Hoy 

Qirl 

baby 

Group of doUo 

Rociplojitg 

Subject 

O^calustropIioD 

Uollior 

lather 

iloy 

ivirl 

Daby 

Group of dollfl 
Kxporirontar 
l^^LillfTion I 


Father 

Fatlior 

proaunt 

absent 

H - 30 

N = 30 

0,17 

0.63 

0.50 

0.40 

0.U3 

0.G3 

0.^3 

0.55 

0,70 

0,53 

0.03 

0.50 

0.07 

0,47 

0.13 

0.03 


0 

0,07 

0 

0 

0.05 

1.40 

0.77 

1.30 

0.G7 

1.37 

1,23 

1.30 

1.57 

0.37 

0.17 

0.37 

0.07 

0 

□.07 

0,46 


rriff. 


0.47 

1.73 

0.10 

0,2? 

0 

0 

0.30 

0.00 

0.17 

O.Sl 

0.33 

0.94 

0.40 

0.9D 

0.10 

0.77 


0.07 

0 

0 

0 

0.47 

1.15 

0.53 

1.00 

0.70 

1.69 

0.07 

0.13 

1.20 

1.90 

O.ZO 

0.71 

0.07 

0 

0.39 

0.33 
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2 percent and 5 percent levels of confidt'iice, and the chanpre In 
relative position of the hoy and mother dolls, from ages three 
to five, is significant at much bettor than the 1 percent level 
of conlideiicc. 

The possible Implications of tliese ago changes will be con¬ 
sidered in the dlscussUm below. 

Girls . In Table 5 arc given the moan froquoncle.s of each 
Initiator and recipient for the two groupsof girls. In no instance 
is there a signtficanl difference bolween the group.s. Again the 
analysis of recipients by ago groups shown .s«n\e Intereallng 
trends, although the total number of aggres.sioiis was so small, 
and the zero scores so frequent, that none of the differences 
between groups at a given age or between age.s of a given group 
has statistical .significance. 

Figures shows the average frotiuonciu.s of niolliorand father 
dolls as rcclpionls, and Figure 4 .show.s the boy and girl dolls, 
It appears that none of the.so recipiont frequoncics Ik entirely 
IndependenL of age. Unlike ll»o boys, Itowever, the girl.s had 
greater variability among the doll.s at throe years and, with tl\e 
exception of the boydoU In (ho lullier-ab.sorit group, all Die dolls 
are approximately equal for both groiip.s at five ycar.s. This 
trend is consistent at the four year level for .seven of the elglit 
curves. 


Discussion 

The father's role . The data of this .study are limited lo ag¬ 
gression and hence do not give a complete picture of Hie chil¬ 
dren's fantasies about homo life, Within the UniUs .ho Imposed, 
however, certain tacts emerge that have some importance for 
an understanding of the role the father pUiy.s, both when lie Is 
present in the home and when he is ah.sciil, 

It seems evident that during the preschool years he contrib¬ 
utes heavily toward tlie sex-typing ot boys in respect lo their 
expression of aggression. How he docs this remains lo be dis¬ 
covered, Probably he serves as a model, a more aggressive 
model than the mother. Possibly, too, he provides a more per¬ 
missive environment for aggression. In any ca.se, lil.s absence 
leads to a reduction In the frequency of such acllon.s In doll play, 

^This statistic was obtained liy a t-tosl of flw di f forcnce 
between the two groups with respect to Iho frcciiioricy-of^l)i}y minus 
Irequency-of-mother in the five year groups. Of the 11 hoys of 
f/ie father-ab-se/tf group, only one had more hoy- tl\im mothcr- 
recJpierit instances, and of the IJ hoys in the father-present 
group, only one had more niotber- than boy-recipient instances, 


236 



R. SEAHS, M. PTNTLER, and P. SEARS 



Figure 3. Girls: recipients of aggression. Mean frequency 
of mother and father dolls as recipients of aggression by girls 
with father present or absent, 
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Figure 4, Girls: rectplentB of aggression. Mean frequency 
of boy and girl dolls as recipients of aggression by girls with 
father present or absent. 
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and there is no evidence that this results from any special sup¬ 
pression by the mother. Further substantiation of this reason- 
inR comes from the decreasing effect of father-absence as the 
children get out into more social contacts (i.e., the older they 
are). 

When the data on recipient.*; of aggression are examined, how¬ 
ever, still anollicr factor scem.s to be introduced. The father’s 
greater aggres.sIvcMUi.ss apparently operates as a frustration, at 
least to his son. The roa.son for thinking this is that when the 
father is ab-fenl, tlie boy shows equal aggression toward both 
parent dolls; wlien he la present, there is greater aggression 
toward the father doll than toward the mother, Furthermore, 
there is a strong sugge.stion that the father exercises a more 
rigid control over the boy than does the mother; with the father 
present, boys expre.ss a very marked aggression toward the boy 
doll, while his ah.sence i.s as.soclaled with very low boy doll ag¬ 
gression, The high boy doll aggression may well represent 
self-aggres.slon, which i.s a likely consequence of too strict pa¬ 
ternal control (cf. Levy, 5, p, 109). It appears, then, that the 
father servc.s not only as a model but also as a frustrator whose 
control over the .son leads the boy to fantasled self-aggression 
as well as to father-directed aggression, In the absence of the 
father, this self-aggre.sslon Is not'prominent, but both parents 
share equally In direct aggro.sslon which reaches Its peak at 
live years, 

Two other aspects of the data suggest that this father-frus¬ 
tration maybe related to the emotional developments commonly 
discussed In connection wilh the Oedipus siluntion. First, the 
relations de.scrlbed alxivearc most pronounced during the fourth 
and fifth years. The youngerboy docs not react with differential 
amounts of aggression toward the two parents, but as he gets 
older and moro aggressive, he comes into more conflict with 
his father. The .sources of such conflict may be various. It the 
father is .serving as a model, Ihe son will Imitate him, and the 
father, po.ssibly fcoUng guilty about his own aggression, will 
punish his aon'.s aggressions, From a purely mechanical stand¬ 
point, the boy’.s Inci'oascd aggre.sslve behavior will be bound to 
Impinge more and more frequently on the father, frustrating the 
latter more often, and thus elicit greater counter-aggression. 
The fact that the father Is moro pcrmbsslvc of aggression than 
the mother doe.s not mean lie Is more tolerant of aggression di¬ 
rected toward lilmself; he Is, If anylhlng, less tolerant. But he 
Is permi.sslve with respect to the use of aggression as a solution 
of social confllcl in the iiolghhorhood, at school, and among sib¬ 
lings or animal.s in Ihe home. Another possible source of con¬ 
flict maybe an increasing competition of the son with hisfather. 
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an Oedipus competition,bul in the niiscncc of ovklence ri’ttm the 
home itself, sucli an inlerpreUUiua must romuliv purely hypo- 
thetical. It is Intercstltm to note Hull even in llie fiUhor-absent 
group there is an. increase in upKres.siun toward the tatUer at 
the fifth year; this l.s parallel to Hie increase for the mother. 
Unfortunately Iho meu.sure of agfire.s.sinn used with these data 
(frequency) doe.s not enable us to diKtinRulsblielweeii aggresston 
caused by increa-sluK .social control, and that wIilcU inlghl, hy¬ 
pothetically, be caused by fanlaslcd competition, from the absent 
father, lor the mother's affection and alUmllon, The same an¬ 
onymity of source exists tor the (allicr-dlrccU'd agurc.s.slons of 
thefather-presont group. In any oa.se, (he re.suU of the Increas¬ 
ing conflict is probably Rreatcr paternal control, wlUcii .serves 
not only to frustrate the son bul to redirect some of the boy's 
aggression toward himself. Tht.s Is a behavioral couseoueiicc 
of the Kind observed by Freud, and cm the basis of which ho 
posited the Oedlpu.s pattern of dovelopmcnl. 

Second, there is no (ndicaiioii Hint the girls are more fru.s- 
trated when tlio father i.s prt?.sent; on llic contrary, lii.s absence 
isassocinted with greater aggre.s.sion, e.specially .self-aggression 
(girl doll) during the fourih year. Tlio girl appears to develop 
without special conflict with her faiher. Possibly 11 i.s the 
mother with whom .she comes in more .serimi.s conflict. In any 
case, the father’s absence leave.s her free to develop under the 
mother’s guidance, and it Is in his absence (hat she .shows an 
increase In self-aggression. In general, live dalu suggest that 
the parent of the same sex provldo.s the greater fru.slrallon and 
the more rigid control. 

These Interpretations coincide fairly well with whal I.s com¬ 
monly believed to be typical of falher-son and falher-daughtor 
relationships. The phrase “commonly believed to bo typical’’ 
is especially significant. There are no adequate objoclive data 
that report the “typical" In-famlly behavior to be found In up¬ 
per lower and lower middle class liomcs. It Is questionable 
whether a clearly definable modal form could be discovered. 
Each family has its own structure, Us own dominances, social 
tensions, disciplinary forms, dependencies and other emotional 
relationships that finally determine the role each member play.s 
and the frustrations or grallflcallons produced by hi.s pre.soncc 
orabsence. Only to the extent that cultural uniformities do exisl 
can data such a.s those from the present study bo expected to 
present Invariable and consl.stonl rclalionshlp.s. 

Measure ment of aggression . The Inlcrprotallve approach of 
this study has been toward discovering not only the father’s 
role in relation to his child but the nature of the child’s aggres¬ 
sive motivational systems as they are Influenced by the father. 
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This hiis led to conclusions couched In terms of an intervening 
variable, strength of instigation to a^gresslon ^ the operational 
measure of which has been frequency of differentiable a^^res - 
sivc fantasies . Whether this measure is the most suitable for 
investigating the quantitative properties of aggression may be 
questioned, but whatever conclusion is reached, the assumptions 
underlying it deserve explicit statement. 

It is supposed that a child possesses an unknown number of 
potential responses to each object with which he comes in 
contact. These make up his repertory of actions that cgn be 
elicited by the stimulus properties of the object. The member- 
responses of this repertory are of unequal strength and stabil¬ 
ity, however, and they form a hierarchy with respect to their 
probabiUtyot occurrence ou any given presentation of theobiect. 
The origin of this hierarchical characteristic lies in a number 
of factors, such as frequency of previous reinforcements and 
number of facilitating drives or instigators operative at the 
moment of presentation. 

It la further assumed that some of the responses in a given 
hierarchy are incompatible with one another, so that if one oc¬ 
curs certain others cannot. Whether the incompatibility is of 
central or peripheral origin makes no difference; the signifi¬ 
cant point is that there Is a series^of potential incompatible re¬ 
sponses of different strength. 

The measurement of strength of instigation by frequency of 
occurrence rests on the proposition that the stronger the drive, 
the more frequently will the drive-instigated response compete 
successfully with the other potential responses elicitahle by the 
object. This proposition, in turn, rests on the assumption that 
each occurrence of a drive-instigated act reduces the immediate 
strength of that drive, and that successive reductions are cu¬ 
mulative in their effect. Hence, the drive strength is eventually 
reduced to a level at which it is less than that of other, coexist¬ 
ing, drives, ; ' 

In the doll play situation, for example, the father doll may 
serve as a stimulus object. There are several potential re¬ 
ponses the child may make to him, affectionate approach, 
supplication, aggression, inquiry, and so on. Each of these 
actions is a member of the hierarchy. Each is repeatedly being 
instigated by the father doll. Since the experiment Is designed 
to hold constant all other sources of Instigation to each of these 
responses, only drive strength can vary, and hence determine 
which response occurs. Once any of the actions has occurred, 
there is again a free situation in which all have an equal chance. 
If the aggressive drive is high, the aggressive action will occur 
not only once but many times. If it is low, the partial reduction 
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In drive strength caused by the first few occurrences will have 
allowed the total strength of instigation lo aRgi'esslon to drop 
lower than the strength of Instigation to one of the other acIlona. 
The repealed reduciloas in drive strength, resulting trom 
occurrence of goal rcsixinses (tanta.slocl aggressive acts, nlc.l, 
provide for fhictualion In drive strenglh. Il in assunu'd dial 
the greater the inlllal slrctiglh, the more ael.s will be re¬ 
quired lo reduce it to a point al which U cmppeles unsucce.ss- 
fuUy with other Hlmultancously operative drives. 

Other possible measures tluil might he used are latency of 
first aggressive act, duration of acllons, and type of action 
(cf. earlier discussion of kind an a measure, of intensity). The 
logical support for those measures Is more difficult to trace, 
however, and there are other psychological variables that are 
known to Influence thorn lo a considcrahle extent. For example, 
the degree of Inhibition of aggression is ImiKiclant in determin¬ 
ing latency. Duration is difficult to nteasure and l.s sensitive to 
momentary cli!mge.s in ilie alllludc of the experimenter, Too 
little Is known about factor.s determining type of aggression lo 
permit, al present, the consirucUon of the necessary scale of 
seriousness that would reflect tntcnalty, 

SUMMAHY 

Two twenty-niinuto projective doll play sessions wore se¬ 
cured from 126 children enrolled In flay Care Conlors. The 
group was compoacd of 60 boys and 60 girls, each sex evenly 
distributed among three ages, three, four and five years. Half 
the children of each sexand age level were from homes In which 
the lather was present, and half were fromlathcr-abacnl homes. 
Descriptions of all doll play aggressions wore recorded. These 
data were analyzed, in lerrna of frequency, wllh relerence lo 
age and sex differences as these related lo the presence or ab¬ 
sence of the father. The following conclusions were reached; 

1. Boyg from father-absent homes portrayed much less 
fantasy aggression than boys from father-present homes. 

2. Girls from father-absent homes portrayed sllglitly, but 
not reliably, more aggression than girls from father-present 
homes, 

3. Neither boys nor girls from father-abscnlhonic.H portray¬ 
ed the customary .sharp rise in aggression frequency on llie 
second doll play occasion,. The vise did occur lo the CatUct- 
prosent groups, 

4. The direction of aggression toward the various members 
of the doll family indicated; 

a. greater aggression toward the father, by boys, when 
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he was present than when he was absent 

b. greater aggression toward the father than toward the 
mother, by boys 

c. greater aggression toward the boy doll, by boys, when 
the father was present than when he was absent 

5. The findings have been interpreted in terms of sex- 
lyplng and the frustrating and rewarding roles of the parents in 
their liome relationships with the children. 
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A NOTE ON THE COMPARATIVE MOTOR ABILITY 
OF NEGRO AND WHITE TENTH GRADE GIRLS 

ANNA ESPENSCHADE 
University of California, Berkeley 

Tn a recent program of testing at an Oakland, California, 
high school, the Brace Test (1) of motor ability was given to all 
tenth grade girls who were physically able to participate at the 
time of testing, The Brace Test consists of a series of stunts 
of varying degrees of difficulty. It is designed to measure such 
aspects of general bodily coordination as agility, flexibility, 
balance, strength and control. The girls were tested in groups 
of 6 to 10 and all scoring and recording was done by the author. 
The Influx of Negroes into Oakland during the war has had a 
marked effect upon the school population. Of the tenth grade 
girls tested in the Fall of 1944, nearly one-third were Negro.^ 
Although the total number of cases is small, the lack of studies 
(3) on the gross motor ability of Negroes made it seem worth 
while to report the results obtained. 

Thirty-five Negro girls were matched with an equal number 
of white girls on the basis of age, weight and height. On the 
average, Negro girls in the tenth grade are a half year older 
than whites, weigh slightly less, and are approximately equal in 
height. (Table 1.) These results are in accord with those of 
other iuvesUgators (Z, 4, who report that the Negro tends 
toward a somewhat more slender build than the white. No dif¬ 
ficulty was experienced in this study in pairingNegro with white 
girls for weight and height, but some 6 of the Negroes were 
older than any white girl in this grade.^ 

The average total score on the Brace Test for the whites 
was 11.37, for the Negroes, 10.65. This difference is not 
significant; the P value falls at the .70 level of confidence. An 
examination of the significance of the differences between the 
percentages of girls passing each test suggests that the whites 
tend to be superior in balance, while the Negroes show greater 
arm strength. (Table 2, Figure 1.) In only two tests, however, 
are differences significant at the .01 level of confidence: test 
18, balance with eyes closed and test 17, a measure of leg 

^Any who had Ne^ro hiood and who wa^ considered a member 

of the /Ve^ro social ^roup was classed as Ne^ro, No attempt was 
made to estimate the decree of racial purity of the subjects» 

9 4ge P 

of differences, wbite-Negro 

Si^ma of mean of differences 
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strength, control and floxlblllly. 

Of the Negro gtrlf? tested, 21 jillondf'd junior high school In 
the San Francisco Bay area or In Los Angelos anti 14 had rcn' 
ceiUly come from other states. As physical eduratlon programs 
differ markedly in different .slale.s, the per forma nee of lltese 
two groups of Negroes was comiwred io dottirmlne |>osstblc 
effects of previous training. The moan Draco .score for the 
Caltfornla Negroes wa.s 10,07, for the olh(3rfi, 10,64, Table 3 
sliows that each of the Negro groups londs to exool the nlhor In 
a few IcslvS hut no dlffcroncos are .sigiiiflo.ant and no coiiHlstonl 
pattern which might beallribulcd to any specific cau.se emerges. 
On two te.sls, differences between the Negro group,s are aagi*eal 
as or greater than those between Negroes and whltc,s. 

The results Indicate that while girls lend to bo superior to 
Negro girls in balance. Since this conclusion rc.sls upon a few 
measures, scored cUliar ‘'pass’' or "fail’* and hence of low 
reliability, ll must be Inlerpreled with caution. Further study 
ia needed In this area. 
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TABLE 1 

ADF, WEIGHT AND HEICtlT OP NfCRO AND WHITE GIllLS 


Age (years) Weight (poundn) tlelglit (rootV 



No. 

Mean 

5.D. 

Mean 

S.D. 

Moan 

E.D, 

All TfblteB 

70 

15.3 

• 56 

131.1 

20,5 

5.3V 

.A3 

Negroes 

35 

15.8 

1.05 

i;^7.8 

16.9 

5.36 

.42 

Whites, 
matched caeoB 

35 

15.5 

.55 

127,6 

17-0 

5.38 

.42 
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TABLE 2 

SIGHIFICAMCE OF THE DIFFEHFMCES BETWEEN PERFORMANCES OP 
NEGRO AND WHITE.GIRLS ON CERTAIN BRACE TESTS 


G ^ 

Ho. of 

Test ** 

Analysis of Test 


la 

Balance (eyes closed) 

2.50 ■ 

17 

. Leg strength, control, flexi- 
billty 

1.75 

7 

Agility and balance 

1.20 

16 

Agility and balatiae 

1 . D 3 

20 

Leg strength, control, flexi¬ 
bility 

.85 

6 

Agility 

.70 

15 

Agility and balance 

-.62 

19 

Arm and ehoulder girdle 
strength, flexibility, 
balance 

-.81 

9 

Leg strength, control 

- 1.67 

5 

Arm and shoulder girdle 
strength, control 

- 1.70 

10 

Agility, flexibility 


* PoBltlve nunieralB Indicate white aiiperlorlty. 

-•Ht- All other tests were passed by more than two-thirds of 
both groups. 


TABLE 3 

SIGNIFICANCE OF THE DIFFERENCES BETVfEEN CALIFORNIA AND 
NON-CALIFORNIA NEGRO GIRLS ON CERTAIN BRACE TESTS 


C R.* 

No. of Teat 

--92 

18 

-1.13 

17 

1.84 

7 

-92 

16 

00 

20 

-1,07 

8 

.77 

15 

1-54 

19 

00 

9 

00 

5 

00 

10 

* positive numerals 
Negroes. 

indicate superiority of California. 
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